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ABSTRACT 

TM     report contains about 965 references dealing with the role 

of the vestlbular apparatus In compressed air work.    The sources for 

tills bibliography Include the diving nsdieine reference works as well 

as the literature dealing with vestlbular functions.    In acdltion, 

there are many iteno in the bibliography which would not typically be 

seen when consulting the standard reference works in diving medicine 

or vestlbular physiology.    These Include obscure references and/or 

trnnslatlons of articles not previously translated.    The references 

are sorted by subject matter into six categories: 

Category I.        Vestlbular Symptomatology as a Sign of Decompression 
Sickness (Compression Effects:    Isobsric?) 

Category II.      Clinical Investigation of Vestlbular Symptomatology 

Category III.    Tests of Positive Function of Vestlbular Apparatus 

Category IV.      Perceptual Illusions Occasioned by the Environment 
Some of Which May be of Vestlbular Origin 

Category V.        The Use of the Vestlbular System as an Inertial 
Guidance System 

Category VI.      Auditory Studies Which Have Relevance for Under- 
standing Vestlbular Function Underwater 

The major category Is Category I  (293 references).   Most of the 

citations arc annotated and many are cross-referenced between and 

within categories.    It is felt that Che role of the vestlbular system 

in compressed air work is presently underestimated.    This bibliography 

calls attention to the incidence of vestlbular Involvement in compressed 

air work and provides reference to the background material essential 

for understanding and future utudy of vestlbular problems. 
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PiiOLOGUE 

In reading the  literature on comprtsaed nlr wori; as related to 

liavy dlvlnp,,  I van prepared to oc-e vesclbular   Lmpllcatlons   .     they 

wure present since my previous work in aviation medicine dealt mainly 

with vetitlbuJar functions.    Hove vox ,   J. became impressed with the 

frequency with which aspects o ' the*': sensory s/ütti..-. were mentioned 

tlirouRhnut the research literature:     as a symptom of rtecompression 

sicknes;, anclllar^'  to auilltory proulems, or in connc;ction with dls- 

orientation, etc.     x'et general  reference works   (Hoff,   194ö;  GreenHaum 

and Hof'",  1934; Grcenbaur. and aoff,   : ?66)  and manuals   (e.g.,  Navy 

Diving Manual,  197C*)  diH not nppear to deal in any formal way with 

problems which may center around this or^an complex,  and general 

textbooks often meruly indicated that additio.iai work is needed in 

this ar a. 

A file of over l,00o general references on    veaLlDular functions" 

was consulted and it  appeared   .hat only    bout a tiozen articles dealt 

specifically with voatibular  functions under vjater and pressure. 

Many more articles MO.VU probably Important to an understanding of the 

role of the vestibular apparatua un<lur w^ter and compressed air, and 

these references do not generally .i^pear in the diving literature. 

Furthernore,  I knew of no    vestibular BClentist"  actively engaged in 

compressed air study and tlmre is evidence that a correspo-idence 

*Clted in bibliography. 



bctw.tan the two exlice und is inereaalng (cf. RuhenRccln And Summltt, 

1970*),    I therefore decliod to inerg« sfidles of voatibular function 

wiiich I  felt were ivplicnivl^ t" wor!; in a eonprestod air environment 

with studies of comressr.'il air work involving Che vcstibular upnaratus 

in some w.iy. 

I decided to firganl:'ö  the stiuites into aubjecc "".itter categories, 

so I "forced'   each citation itico on« of -iix bins.    When an article had 

broader application ic wna plaoed lato the mosi. appropriate UiCugory 

and cro:!S-re; erenci (I at the end of  ehe other cave^orfes  to which It 

applied.    Occasionally such a study had been publi&aed as a govemmerc 

report and as a Journal article as uell, or similarly in two journals, 

or was one of a scries;  in  che.se cases an entry was made in two 

categories. 

The available literature   .'as searched in several ways:     (a) nodern 

sources were consulted and references which were cltec'. therein were 

bicktrocked,  (b)  the overall vcstlbular literature was surveyed,  (c) 

the '"Sourcebooks"  Gioff, 19A4,  Greenbaum and iloff, 1957;  Greenbaum and 

hoff,  1066; Shilling and Werte,   1971) were cunflulted and articles were 

skimmed or road as needei.    Occasionally: when it ■■-•^ not possible to 

'jee" hard copy of an article for fne reason or another,   the notation 

"I.V."  (not viewed,  therefore not verified) appears.    In those instanccfi, 

unless  the source of the reference is specified,   the source was one of 

■•"•Cited  in bibliognphy. 
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« 

taa "So'ircubooks" prevloutly I'sted, (d) experlencpd workers were con- 

sulted "or loads. iTteso npopl" x^er^ eltbar 'vostlbnlnr scientists" or 

"hyp«rbnrle scientists", (e) since studies of vestlbulsr functions have 

historlually enjoye>l more: popularity outside fie United States than in 

It, par:iculrr attention MS p id to articles which were not published 

ir Engl'sh. inien titles, abstracts;, or rntlro articles were trans- 

lated b' others this information Is Included in the text. 

Tin Implication of a partlculnr article is carried sometimes In 

tic title; when It isn't,  the results arc also listed In the text.    For 

tic most parr, however, it was fell that an interpretation of the meanla"- 

fillness of the findings would be mor«. useful tor the reader and so most 

articles are annotated.    Generally,  I Introduced my own opinions and 

luterprstatlnns repirdin;, the application or implication of a reference. 

Vhcn this was done. I usually indicated I bail taken this liberty by the 

notation "(RK)."    ^oraetles It was felt that a reforance would be more 

r.3aningful in connection with another,    llhen this was the case, the 

other prtlclc(s)Were cross-rei irencad In the annotation. 

In the course of as^embliag this bibliography, It tas apparent 

that mnny of the vestibulsr flndinps reported In the earlier literature 

were not always known to later writers. To point this out, the litera- 

ture throughout this bibliography is listed chronologically within each 

category. An author index also appears at the end of the bibliography, 

r.ach article has a unlquo. identification numb^c. Journal title abbrevia- 

tions used were taken from tin   Lis^t of Journals Indexed in Index Medlcus. 
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1072, or fron ACCESS, Ke^ to the So-. 'C9 Literature ojE the Chemical 

Sciences. 1909 edition. 

As mentioned above,  each article was placed into what was con- 

sidered the most ap;)roprlace category.    Six categories wer^ employed: 

1. Vestlbular aympuonatology reported in connection wich coo- 

pvessed air worl;. 

2. Clinical diagnosis of vestlbular synptoms with relevance to 

hyperbaria. 

3. Provocative tes'-.r. of the positive function of the vestlbular 

apparatus to be usod as pre-post measurements of nornal functioning. 

4. Illusory phenomena occasioned by water and similar environ- 

ments v/lilch may involve or interact with vestlbular functions. 

5. The potential use of the vestlbular system as a navigation 

aid under water. 

6. Relevant auditory studies. 

Category I generally contains articles which report vestlbular 

syroptona In connection with dt-compression sickness.    Occasionally a 

methodology paper which would be useful in studying this problem Is 

Included.    If an article appeared more diagnostic than descriptive 

it would be Included In Category II.    For example, some reports of 

aerotltis media report vestibular symptoms, are diagnostic, but also 

report auditory problems.    These therefore may appear in Categories 

I, II or VI. 

Compression also produce;, problems and while articles reporting 

decompression sickness s/mptons make up the largest part of this 

section, compression and isobaric studies are also included. 

vlil 



W'ion p.--■; ho levy ia ulscusned tho article may appear In Categories I 

or II. 

Category II contalnfl papers wl.lch it Is felt would be useful 

in the dlagnusis or involvement; of the vo.stibular synten or its 

central pathways, althoucit most of the citations are to papers which 

do not lention hypcrbarii per se.    Some overlap exists between 

Citcgor' II .ind Categorios I andm and, to a lesser extent. Category 

IV.    An effort was made to include modern, representative studies 

In this category, nnd the earlier literature which may contain similar 

studies is not alw.ys included since it is felt that new diagnostic 

approac'ies would Riipnrceile older onos and provide reference to the 

earlier, if the latter were of interest. 

Category III lists the many methods for measuring the Integrity 

or the vestibular apparatus for the primary purpose of describing 

normal function, or what is normal for that individual.    Papers con- 

tained within this category can be used to assemble a battery of tests 

for specific or general purposes.    Thus, if pretesting Is performed 

prior to a dive (or to a career in diving) post-testing can then be 

e-nployerl to show deficit.-; if tliey occur.    Some of these tests reported 

nay also be used to indicate vliether this organ system and Its path- 

v ays is being affected by the experimental condition whilst the con- 

ULtion is on-going (e.g., during an extended dive). 

Category IV irelude.-, papers which discuss perception In general 

ai well as those which discuss aspects of the kinds of perceptual 

eavironiT»nts that nay be encountered under water and pressure. 
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In this section, for exarvlu,  mere are reports describing sub- 

p-rsibl>s and there are report« of ehe effects of motion on perception. 

Also, b »cause water iminersion was used to simulate the weightlessness 

of spec fllr.hfc, nnd because perceptual problems were mentioned in 

t  esc roporto, son.' articles from c<iis literature are included. 

?'otion  iicknt'Sa as a diving problem may be of importance only in- 

directly (viz., a cüver is often transported to his div£ site end 

tended by a boat).    However,  tie consequences of sea sickness to a 

diver v 10 later dove could be  fatal, thus a recent review of motion 

bicknesi is included (Money,  1771*). 

CaLegory V includes represent;» t.-fve and general works regarding 

animal orientation, navigation, honing and migration as well as the 

few stu lies which i'ealt c'irectly wich hunan abilitica to perform 

these operations.    Sever.il studies of importance for this category 

nay also be found in Categories III or IV, 

The. list of animal navigation studies is not meant to be 

i ::hau3t vve but rat' -»r representative of the kind of cues that are 

being r'udled In t'tat literature.    The utudles referenced generally 

nre:    r major conference with many articles, by a significant person 

1; the field, contain a 'pod blblirgrapliy, or are recent articles. 

Cncegor' VI include- articles dealing with auditory problems. 

~''.ese .-rticl-?n wer- obta'ned c'urln--  the course of ol talnirf. the 

•''Cited in bibliography. 



mfarancM cited lr Cntej irles I to V above.    These articles are 

1 elude ! because of the ttmil«rides of vestlbular and auditory 

s   icen.'', but the II Jt Is aot ro.ant to be complete or repräsentative. 

Tie auditory articles arc concerned mainly with bare trauma of the 

t npani • membrane, ^ustacilan cube, etc., or hearing loss or "sudden 

d. afnes-.." 

Generally,  tests of these Injuries involve auditory teats and 

auditor/ aymptoms (e.g.,  tlnnitua), although vestlbular involvement 

(o.g.,  vertlio) and test;   (e.g., cnloric) may be included. 

Th > overall purpose of this bibliography is to call attention 

to the incidence of vestlbular involvement in compressed air work, 

n id to provide reference to the background material eascntial for 

u derstindin,". and future study of t'.tese problems. 
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anooiy i.   VESTIIUUX SYMPTOMATOLOGY AS A SIGN or DECOMPRESSION 
SICKNESS (00MPRES8ION EFFECTS:    I80BARIC7) 

1. BAUIIt. L. 
Pathological «ffccts upon cha brain and spinal cord of aon cxpoaad to the 

action of a largely atnoapharic pressure. 
Tha Saint ^o^is tfs^lcal and Suraical Journal. R. P. Studley 4 Co., 1870. 

A report of the Mississippi Bridge works in St. Louis; historically 
intsraating. 

2. SMITH, A. H. 
Tha affects ofc hi ah ataosphsric pressure, including the caisson disease. 
pp. 1-53.Brooklyn:   Eagle Print, 1873. 

Tha book describes experiences connected with building the Brooklyn Bridge. 
This ia an excellent and little referenced study.    It contsins early 
references to sninal studies (pp. 23, 24); use of pressure to trest illness 
(pp. 23, 24); adaptation sffscts (pp. 20, 34); constitutional factors (p.  37); 
and cardiovaacular sffacts (p. 20).    Veetibulsr and auditory difficulties are 
Motioned throughout (particularly p. 27 ff.).    Smith feels a first-order 
problea in coapresoed air work is en "affect on hearing (p. 17)."   He coined 
tha tan, "Caisson Disease (p. 25)." 

3. TUXTEL. 
Dia rupturen des troaaelfelles mit besonderer berucksichtigung ihrer 

forensichen bedeutung. 
Zaitach. f. Ohr.. Bd. XIX:11S, 1880.    (Cited by Lestienne, 1932; cited by A. 

Pagano, 1959.) 

4. VAN RENSSEUER, U. 
The pathology of the caisson diaaaae. 
Trana. N.Y. State Med. Soc. pp. 408-444, 1891. 

One of the earliest artidea written in Aaerica.   Historically, very interesting 
with an exhaustive bibliography, particularly of ths French litersture. 
Veatibular syaptona aa prodroaal eigne (p. 414), obesity (p. 438), adaptation 
(p. 439), and cerebellar iaplications (p. 440), aa well as ease histories, are 
included. 

5. BOBINCTON, T. U., end A. CUTHBERT. 
Paralysis caused by working under compressed air in sinking the Foundation of 

Londonderry New Bridge. 
Dublin J. Hsd. 4 Sei. (N.S.) 36:312-318, 1893.    HsJj. 

6. CÜRN0W, J. 
Auditory vertigo ceuaed by working in compressed sir. 
Lancet 11:1088-1089. 1894. 

One of the eerliest and certainly the most descriptive report of vertigo in 
compressed eir. An excellent paper. 

7. HELLER, ft., W. HAGER, and U. von SCHROTTER. 
Verlaufige Mittheilung über Calesonarbclter. (Introductory report on caisson 
workers. Trans, by Mrs. A. Woke, :iMRI, 1972.) 

Wien Min. Wochsnsehr. 8:475-476, 1895. 

An early report of decompression sickness which refers to Meniere-like 
eymptema*. Describes the early experience of the authors with the caisson 
at Nuaederf. Ths entire report leter eppeared as a book. 



8. SILBERSTBIN. 
Sur kMuistlk d«a calatonkrankhelten. 
Wien He i. Woch. N:31. 1893. (Cited by Laadanno. 1'32; cited by A. 

Pagano, 1959.) N.V. 

9. ALT,  F. 
Uober apoplcctlfomu Labyrlnnherkrankungb 1 <■ i  Caiaaonarbolcarn.    (Concomlnc 

apoplectic-forw labyrinth dlscaaca  in caisson workers.    Trans, by Mrs. A.  Woke, 
NMRl,   1971.) 

Monatswchrlft  fur Ohrenheilkunde 3Q:3<>1-3A9.  1806. 

Reviews thu early llteratllr•• on ear  (labyrinthine)  problems from prusaurc,  and 
although  tlu   aut'uor consiacr^d the previous  literature srull, ho of'era abour 
20 rcforenc^a.     lie calls .»ttcntlon to Che  lirgc number of oar dlaoasea that 
von Shrotter was dincovcrlnti at the Nussdorfar Spitz floodgate,  reports cotteB, 
and offers theories regarding etiology,     lie also reports on animal  test» and 
performed ear sections, but shows no slides  In the printed version of his talk. 

10.    SNEIX,  E.  11. 
Compressed air Illness  (or so-ctllad caisson dleaasa). 
London:     H, K.   Lev.is,  1890. 

The author claims this article to be one of  the  first reviews In lingllsh 
(but see Smith,  1873,  /'2).    It  is excellent  for it.-; d,. icrlp^ion of dlsordcra 
Involving the auditory and vestibular systems.    In reports on vertigo  (pp.   29, 
and vomiting (p.  57)   In tunnel workers Snoll claims  that    ...cases of  auditory 

.' / 

ertigo.. .have not prevlou.sly been met with and recognized by writers on 
tie subject (p.  7^)."    Uc mentions thickening of  thü tympanic membrane dv 
D constant "accotmodation of tlie ear  (p.   116,  117)."    Case histories of 

vej 
the subject (p.  7A)."    Uc mentions thickening of  Liu; tympanic membrane due 
to 
vestibular Involvement begin on p.  ^h. 

11. ALT,  F.,  R.  HELLEP,  W. MACER, and H.  von Schrotter. 
Pathologie der Luf tdruckorkrankungen der Gciiorur/.i;.:..     (i athology of air 

pressure diseases of the auditory organs.    Trans, by Mrs. A. Woke, KMRI,   1972.) 
Monatsschrift  fur Ohrenheilkunde 31 229-242,  1897. 

Auditory problems occasioned by pressure changes  In general «re discussed; 
also labyrinthine uiseas .. caused by gas emboli «ftcr rapid decompression, 
with figures which show lesions in the cochlea and semicircular canals 
(p.   239).    The authors deucrlbe  tne symptoms reported by workers as IncludlnR 
dizziness, tinnitus, vomi tin,',,  "reeling like drunkards  (p. 240)," Inability 
to stand on one foot  (Romberg).    They also report cases described by previou;; 
workers:    Moos,  Gruber,  Ekert, Pol  and Watclle,  Gal, Gerard, Catsaras,  and 
Snell,  plus twelve of their owr..    Animal btudles of rapid decompression fron 
5 ata showed hemorrhages In various places within the labyrinth particularly 
in the semicircular canals. 

12. HOCHE,  A. 
Ueber die Luftdruckerkruakungen des Centralnervensysterns. (Air pruasure diseases 

of Che central nervous system. Trana. by Mrs. A. Moke, KMRI, 1972.) 
Berlin. KUn. Wochenschr. 22:4U-46J. 189 7. 

A very good early paper. 3pantaneou5 nystagmus (p. 46b), dizziness, etc., arc 
mentioned. 

1900-1909 

13. BARATOUX, J. 
Des accidents survenante du cote de 1'oreille dane 1'alr compriac. 
Indipend. Had. VI:IU, 1900.     (Cited by L.:stlenna; cited by A. Pagano,  1959.)    N.V. 



U. HELUR, R., U. HACIR. «4 H. ¥on SCHtOTTEt. 
Luftdruck-lrkrmktm-n. aii b*f9B4fFfr iinilallhtÜMI M 

■ownannf a Ulatonkrmkhtlt. Vol«. 1 «nd 2 
Vlannas A. Uoldar. 1900. 

Many authora (a.g.. Kaaya. 1909. #22; Hill, 1912, #2»; Bahnka, 1951, 185; 
1969, 1223) hava uaad thaaa valuMa for baale data ragardlng vaatibular 
•yaptomacoloRy and dace^raaalon aieknaaa, but Cha worka thaaaalvaa hava net 
baan fonally translatad. Raporting aiailar data, artiela« by Alt (1896, 19; 
1897, 111), Uallar, at al. (1895, 17), and von Schrottar (1904, I16> ara 
found alaawhara in thia bibliography. 

15. ROPKE. 
Dia barufakrankhaitan daa ohraa und dar oboran Luftvaga. 
J. r. BarMann. Uiaibadan, 1902.    (Citad by Philip; Citad by A. Pagano, 1959.)    NJ/^ 

16. VOM SCHROTTER, H. 
Zur Pathoganaaa dar aoganntan Tauch«rlahaung. 

(The pathoganaais of ao-eallad divar paralyaia.   Trana.   by Mr«. A. Wok«, 
NMRZ, 1972.) 

Varhandlun««n dar daut«ch«o patholotiachan Gaaallachaft 8:136-138, 1904. 

A raport of poat-aortan «pinal cord obaervatlona (with 2 figuraa) in 
3 divcra, on« of whoa had ditilnea«. 

17. PHILIP, M. 
Daa aeeidanta aurlculairaa dana laa travaillaura daa caiaaona. 
Ann. Mai. Or. 140, 1907.    (Citad by A. Pagano, 1959.)   ILV.. 

18. TORRETTA. 
Laaioni dal labirinto non aeuatlco. 
II Polidinico. 1907.    (Citad by A. Pagano, 1959.)   M.V. 

19. BERRUYER, G. 
Lea accManta aurlculairaa chat laa Travaillaura daa caiaaona. 
Bull, da Larrna. Otol. Rhin.. 199. 1908.    (Citad by A. Pagano, 1959.)   N.V. 

20. BOYCOTT, A. B., G. C. C. DAMMIT, and J. S. HALOANE. 
Tha pravantion of coapreaaad-air illneaa. 
J. Hxf. (Caab) 8:342-443. 1908. 

They indlcata that aa far aa "aachanical ayaptoaa (p. 388)" ara concerned, 
goata do not appear to auf far fron ear problaaa aa aan do. However, 
behavioral aaaaurea of VIIIth nerve Involvement ara difficult to accoapllah. 
They deaeriba that a "fair nuaber of caaaa have occurred whan the aniaal 
ia obvioualy ill (p. 387)." It aay be that vertigo or other vaatibular 
ayaptoaa «era praaent. See Brauer, et al.. (1971. #266). 

21. BLICK, G. 
Notea on divar*a paralyaia. 
Br. Mad. J. 2:1796-1798, Dec. 25, 1909. 

An early paper. 

22. KEATS. P. L. 
Coopreaaed air illneaa. with a report of 3,692 caaaa. 
Cornell Univeraity Medical College, Ithaca, Now York, Raaearchea 

froj tha Dapartaent of Medicine 2, October 1909. 

One of the aoat quoted worka on the epidaaiology of dacompraaaien aieknaaa. 
A good paper. Tha author daiaa that 5X of all caaaa had vertigo aa 
the "aoat.eharaeteriatic ayaptea (p. 38)"; he auggeeta labyrinthine 
beaorrfaage wee the ceeaa. Perhapa «tore eaaee of vertigo occurred, 
but ea aceaaaory ayapneaa to joint pain (See Hill, 1912, p. 78 ff., #25; 
Adler, 1964, p. 74 ff., #154.) The author eppeera to auggeet aaturation 
diving (p. 50). Good referencea to the eerlier literature. 



21.   POLI, C. 
RuulUCl dall'MOM prtvcntlvo dtll'onechlo nal lavoraceri In aria 

CMpnaaa. 
>oltellalco. Sai. Pray XVI:210, 19U".    (Cicad by A. PaRMio, 1939.)   N^ 

24.    BRYANT, U. 8. 
Occupational dlaaaaaa of tha aar« noaa and chroac. 
J. M. Naw York. XII:29S, 1912.    (Cltad by A. PaRano, 1930.)   N^Vj. 

23.    HILL, L. 

London:   Edward Arnold, 1912. 

A vory laportanc raviaw of tha aarllar work ineludaa alidaa (fig. 36, 
p. S3} froa von Schrotter (1904, 116) of laalens in aaalelreular canal«. 
Ravlawa work of llallar, Magar, 6 von Schrottar (1900, 114), (Danuba caiaaon 
worka), whar« involvooant of tha auditory and non-auditory labyrinth «ay 
have bean aa high aa 28% of all eaaaa. 

26. BASSOE, P. 
Tha lata nanlfaatationa of conpraaaad-air diaaaaa. 
Aa. J. Mad.  Scl. 145:526-342, 1913. 

Should ba raad with Boot's (1913, 127) papar.    Baaaoa raporta "ear 
affection«," in "87 of tha 161 aan (p. 541)"; "33 co^tlainad of 
diislnaaa," "6 of vooitlng" (p. 527); "6 had blind «tagger«, that la, 
labyrlnthino vertigo, with nyatagfiua (p. 527)." 

27. BOOT, G. U. 
Caiaaon workora' daafness. 
Ann. Otol. Rhinol. Laryn^ol. 22:1121-1132, 1913. 

Boot ■antiono vaatibular problaoa (p. 1131) and alao indicate« that the 
vaatibular ayatam often continuaa to function avan though hearing loaaca 
occur.    However, hla Index of vaatibular function ia probably an lea 
water caloric, which nay not ba a aenaltiva enough taat for ahowing graded 
aaounta of hypofunction (yet lea water calories ara often uaad In nodern 
tinea).    (MC) 

28. BERRUYER, C. 
La« accldeota aurieulalraa ehe« lea travailloura daa caiaaon. 
Bull, da Larvnaol.    St. Uuia, XXII:1121, 1913.    (Cited by A. Pagano, 1959.) 
N.V. 

29. ERDMAN, S. 
Tha acute affects of caiaaon disease or aeropathy. 
A«. J. Mad.  Sei. 145:520-526, 1913. 

Oaaeribaa aoMuhat differently the sane data reported by Keays (1909, 122). 
Consider« vertigo to poaaibly".. .be due to eereballar gaa anboliaa" or 
bubblaa in labyrinth (p. 523).   Showa 88% of casaa had pain "cither as the 
only synptora or aaaodatad with othera (p. 523)."    ^Underlining nine (RK)7 
Becauae percent incidence« sum to 100, one wonders if vertigo (for exanple) 
appeared in "aora than 5% (p. 523) aa reported, or if vertigo was a prominent 
aymptoa ln>SZ but waa an aecoaaory symptom in some of tha 88» who reported 
pain.    (RK) 

30. ANDREWS, A.  11., L. W. ROTH, and A. C. IVY. 
On the nae of reduced atnoapherie praaaure in the treatment of paraaaaal 

ainuaitia. 
query. Bull,. North. W. tte^. Univ. School 46:41, 1915. 



31. LEVY, E. 
ComprMsad-air lllmu and it.» «nglnMrlng layorcwtc« (with a raport of 

eattaa at tha Eaat Rlvar Tuiinala). 
Bureau of Mlnaa Tachnlcal Paoari No. 285, Waahingten, D.C., 1922. 

A report of 680 caaaa of DCS,   Vartlge aa a major aympton occurrad In 
6.52; locallaad pain In 91.8X.   In thia raport, aa In Kaaya (1909, 122), 
thara ia no record of whethar vertigo appaarad aa aa aeeaaaory ayapton 
or aa a praaonitory aign of pain (although It probably did).   Therefore, 
the true Incidanc« of vertigo la probably undetermined. 

32. GORDON, L. 
Die Banfakrankhercan dar Gahororgana. 
Zbl. Habe. Naa. n. Ohrenheilk 9:433-A61, 1926.    N.V. 

33. VAIL, H. K. 
Traumatic conditlona of tha aar in workara in an ataoaphara of coapreaaed 

air. 
Arch. Otolarvnaol. 10(2) :113-126, 1929. 

Thia paper reviews the earlier work of Alt (1896, #9), Keays (1909, #22). etc.. 
and calls attention to the fact that tha U.S. Navy had no record of 
"admission to the sick list for daaaga to the eara considered due to 
diving activity (p. 114)."   Reasons are given and two caaaa hiatoriaa 
are reported. 

1930-1939 

34. 0TANI, N. 
Beitrag Zm. Caiaaon Krauhait. 
Zb. Habs. Naa. u. Ohrenheilk 16:460, 1930. N.V. 

35. HILL, L. 
Deep-aea diving. 
J. R. Nav. »fed.  Serv.  18(8):157-173. 1932. 

A good paper of hiatorical interest aantiona "giddiness" (p. 165) and 
alludes to perceptual difficulties attendant upon the environment. 

36. LESTIENNE, J. 
Des accidents labyrlntlques ches lea ouvriera dea chantiers da travail 

a l'alr coaprlme (maladle de caissons).     (Labyrinthine accidents 
occurring in workers performing Jobs in coapreaaed air.    Caisson 
disease.    Suaaary Trans, by F. Ruaao, NMRI, 1972.) 

Ann, oto-larvn».  (Paria)    2:200-217. 1933. 

Following a brief hiatorical review, the author discusses caae histories 
from compression and decompression accidents.    He states eoapreasion 
accidenta often reaulted in functional daaaga which recovered; decompression 
accidents affected the nerve and were not recoverable.    State-of-the-art 
and aathoda of traataant (e.g., reconpresslon) are discussed.    A good 
biophyaleal reference for decompression sickness. 

37. BERTOIN, R. 
Pronoatic eloigne dea accidenta labyrinthiquea par decompression. 
Ann, oto-larvn«.  (Paria)   407. 1934.    (Cited by A. Pagane, 1959.)   VuV^ 

38. MAGNOTTI. T. 
Alteraaioni del naae, laringa ed orecchio in anlmali aottopoatl coapressione 

s deeonpreaaione di aria (aviatori a lavoratorl dei caaaoni). 
Otorinelerinaol.  Ital. 6, 1936.   NJL 

39. SHILLING. C. U.. and J. A. HAWKINS. 
Hasard of caiaaon diaeaaa in individual submarine eacape. 
U.S. New Mad.  Bull. 34:47-52, 1936. 



40. IINC8TAD, 0. 
Industrial op«racioM In coaprtMad air. 
J. Ind« MKi* l«:*97-523. 1936. 

DMerlbM th«eri«« of conprMtad air illnaaa and in particular, vertigo (p. 513). 

41. WILLHELMY, 0. E. 
Ear ayaptow Incidantal to auddan altituda changaa, and tha faator of ovar- 
doeura of tha mandibla-pralininary raport. 

U.S. Nay. Had. Bull. 34(4):533-541, 1936. 

Saa alao Coatan (1934. #302), Pinto (1966, 1446), and Kally and 
Langhaina (1946, 069). 

42. ARMSTRONG, H. C. 
Tha affact of flight on tha aiddla aar. 
J.A.M.A. 109(6) ;417-421. 1937. 

Early rafaranea to aaro-otitla aedla with Inclusion of rafaranca to 
vertigo aa a aynptoa. 

43. SHILLING, C. W. 
Quantltativa   atudy of mental and neuremaeular reactions aa influenced 

by inercaaad air praaauro. 
UsS^NSX. »fed. Bull.  35:373-380, 1937. 

Mantlona anong other things, dlsuinasa on coaprasaion (p. 379). 

44. BERT0IN. R. 
A propoa des accidanta labyrinthiques par dacoapraaaion. 
J. da Mi' da Ivon    19:457-460, 1938.    M.V. 

45. SHILLING, C. W. 
Compreasad air illness. 
U.S. Nav. Mad. Bull. 36:9-17, 1938. 

A very good earlier review of the literature, "cause, symptoms, treatment 
prognosis, prophylaxis (p. 9)" of decompression sickness. 

46. CUIAFPE. E. 
Lesion! dell'orecchio intamo da decoaprassiona.    (Rillev, latopatologld) 
Otccinolarlnaol.  Ital. 9:149-178, 1939.    (Cited by A. Pagano. 1939.)   N/^ 

47. CRESPI RBGMIZZI. A. 
Contribute dinico alle malattlc professionsli doi caasoni. 
Arch, ital. otol.  51:408-420, 1939.   lUVj. 

48. M/WIGAN, T. P. 
Otologic aspect of caisson disease. 
Memphis Med. J.  14:81-84. 1939. 

Mentions labyrinthine involvement. 

1940-1949 

49. GANDINO, D. 
La nalattia del cassoni dal punto dl vists otoiatrlco. 
Hasaeana di aad. indust. 11:142-148, 1940. W.V. 

50. REQUARXH, W. U.. and R. E. BENSON. 
Compressed air illness with special reference to tha middle aar. 
Indust. Med. 9:115-121. 1940. IML 



ii. wmaar, u. r 
Aare-Otitts mil* in oo^rMtad «tr workant trMturot with btltut-e^ri» 
■IxturM. 

J.A.H.A. 11611766-1769, 1941. 

32.    SIIIUIMC, C. U. 
CoiprMMd air Hints«.    Ill through VI. 
U.S. Ntv. Mad. Bull. 39:235-259, 194U. 

A continuation of • pravloua paper with apaclal mention of Cha fact that 
"Monlara'a ayapto« coaplax !■ ralatlvaly coaaon and vartlgo, «Ithar 
•loaa or aatedatad with other aynptow, la frequently noted (p. 237)," 
but 40 raferanc« la given.    The reference list la ethaiwlee very co^lete, 
much of it not ofCan reviewed by modern authora. 

53. SHILLING, C. U. 
Cuapraased air illnaaa. 
UiSj, N*2t M« aull. 39:367-376, 1961b. 
(ileview of literature 1936-1940 incl.) 

An updete of the previous paper where "Joint pathology" and "otologlcal 
efface(s)" ara considered the two special problems, i.e., "given «ore 
notice then before "(p. 309).    Four references to Cha latter problem 
era given, and nine to tha foraar.   This paper probably data« c turning 
point in DCS studies toward sn incraaaad aaphaala on Joint .patltology.    (RK) 

54. ALMOUR, R. \ 
Industrial otology in caisson workers. 
t:.Y. State J. Med. 42:779-785, 1942o. 

Mentions a Menlare-type syndrome and gives a good revlcni.    A good 
discussion follows. 

35.    BUIWCR, A.  R. 
Physiologic studies pertaining to deep sea diving and aviation, especially 

in relation to the fat content and conposition of the body. 
The llarvay Lectures 37:198-226, DA2a. 

A good description of bubble foraation i id fat.    The central nervous 
system and vcstibular system aay have a relatively high fat content 
compared to other structures. 

56. CAMPBELL, P. A. 
Aerosina-iltls. 
Arch, otolarnvi.ol.  35:107-114, 1942. 

57. SUILLIHC, C. W., and EVERLEY, I. A. 
Auditory acuity In submarine personnel.    Part III. 
U.S. Navy Had.   Sull.  40(3):664-C86, 1942. 

This article contains a good bibliography of earlier work plus case 
histories of the authors.    The distinction is made between barötrauaa- 
type problems which result in vcstibular and auditory problems versus 
Ilaniere-llke syndromes moat likely due to nitrogen bubbles causing 
"aural lesions (p. 669)."   Vertigo as an accompanying aynptom is mentioned 
(p. 675). 

58. BERT. P. 
Increased pressure. In Baroaetric pressure. Researches in experimental 
physiology. 1873.    Trans, by M. A. Hitchcock, and F. A. Hitchcock. 
Chapter I, 353 ff.    Columbus, Ohio:    College Book Co.. 1943. 

In this classic, case histories of Bart's and others arc reported.    Vertigo, 
"dissiness," "vomiting" (p. 363) are mentioned frequently.    For example, 
the author had the bends and vomited,    "...reflex movements /of the eyeqj 
caused" by the slightest stimulus (p.  381)" may be an example of nystagmus, 
"...sight was affected, and I saw oy ara moving much as one perceives 
objects after ha has whirled about several times  (p. 385)," may be an example 



of MM octtlogyral llliMloa (Ocaybtal 4 Hupp, l«46,#SSf)(M)*!VM «•■■l«d «nd 
V •/•• Nfuaad to ••rv« M at all.   X law only at long intcrv^lt, and for 
a aaoend at tha aoac, Chan avarything diuppaarad to raappaar only «fear 
• faw KCHnts In tha aaaa way (p. 385)."   It nay haya baan nyatapma. (RK) 

59. DICK80N, E. D. D., J. I. C. McCIDBON, and A. C. P. CMTBCLL. 
Acute otltlc barotrauM-ellnloal findings, Mchanlam and ralatieuhip 

to thu pathological changoa produead anparlnantally in tha alddla aava 
of cats by variation* of praaaura. 

J. UrvnMl. 58:45C, 1943.    NJ^. 

60. OCTC. f, W. 
A atudy of altitude chaaboc aero otltls Mdla. 
U.S. AAf School of Aviation Hadiclna, Randolph, Piald, Tax., Raport No. I. 

Project 147, S May 1943.    N.V. 

61. ENGEL, G. L., J. P. WEBS, E.  B.  PERRIf., J. R0«(AN0, H. RYDCK, and M. BLANKUCOIU:. 
A migralna-like ayndrona coaplicating Uaconpraasion aicknaaa. 
War yx<i. 3:304, 1944. 

62. SHILLING, C. U. 
Aero otltia aadia and auditory acuity lose In auburlnc ascapa training. 
Tran«. AB. Acad. ODht|ial»ol. OtolMnmeBl. 49:97-102. 1944-43. 

63. BEIQIKE, A.  R. 
Physiologic affect of praaaura changes with rafaranca to otelaryngology. 
Arch. Otolarvnaol. 42:110-116, 1945. 

Deals mainly with barotrainaa as a ■idiile ear problea. 

64. BROW.:, C. A., C. li. CROMICK, U. L. IDTLCY, t. J. K0C0UR, and U. 0. ULItlCT'JVN. 
Nervous ayatea dysfunction in adaptation to high altitude and «a postfllght 

reactions. 
War Med. 7:157-161, 1945. 

The article provldea case histories of altitude daconpreaslon sickness. 
The first diagnostic category employed is "Disturbances of equlllbrlun and 
coordination (p. 157)."   Caa« No. 1 (p. 158) ahowa dlcsineaa, ataxla, and 
nyatsgnua. 

65. STE\.ART, C. B.. O. N. WARWICK, and C. L. BATEMAN. 
Acute otltlc barotrauu resulting from low pressure ch.inber tests. 
J. Avlst. md. 16:385, 1945. N.V. 

66. ANON. 
Barotraume. 
Roy. N/tv. Meä. Bull. 22:33-57,  1946.    NjV^ 

67. CRAY, J. S., S. C.  F. MA11ADY. R.  L. MASLAND, end H. S. WI00DSKY.   . 
Studies on altitude decompression sickness.    I. Symptonatolony. 
J. Avlat. Mad. 17:333-342,  1945. 

Nmuaas, vomiting, pellor, sweating, falntness (p. 339) are considered 
circulatory reactions in thin report. 

68. HAINES, H. L., and J. D. HARRIS. 
Aerotitia media in submariners. 
Ann. Otol. Rhinol. Larvnaol. 55:347-371, 1946. 

A good review of the problem, mentions vertigo aa one of the symptoms. 

69. KELLY, W. J., and H. W. LANCHEINZ. 
Dental treatment for the prevention of aerotitia madia. 
Ann. Otol. Rhinol. Larvnaol. 55(1):13-28, 1946. 

The authors report a aucecasful dental treatment in 46 of 50 esses of 
persona diagnoaed with aerotitia media in submarine training. A similar 



•ffort could pcrhapa b« aada in dlvar cralnlng vftiai« • eamw* -... mum 
4MU1 «mlMtion aighc b« pcrfonMd after caaca Cor ability to claar 
tha aara ara eonduetad.   Thla alghc:    (a) raturn to training paraena «ho 
fall; (b) idantify paraena who could davolop ehrenlo probloao lotor in 
thair diving earaara.   Bahnka (1969. #225) raporta that in "...S to 25% 
of all co^raaaiona to 50 pal (about 130,000 eonpraaaiona) applied to 
Aaarlcan auburlna paraonnal,. ./Iho paraonna\7 hava baon unablo to 
aaaiaanilita raadilp to tho aseoaa proaaura (p, 261)."   loo othor artlelaa 
by tha aanlor author. 

70. LINTINE. J. 
A ravlav of ena hundrad caaaa of acuta aafo-etitia. 
Arch. Otolarynaol. 43:293-297. 1946. 

71. LUND. D. W.. J. H. LAWRENCE, and L.  B. UWRENCB. 
Latant naurologle ■anifaatationa following daeoapraaaion. 
J. Occup. Had. 1:75-80. 1946. 

Dlsilnaaa and voalclng ara raportod, aaong othar flndlnga. 

72. BBHNKE. A. R. 
A ravlaw of phyaiologle and clinical data partaining to daeoapraaaion 

aleknaaa. 
Naval Hadical Raaaarch Xnatituta. Bothaada. Md., Baport No. 4, 

Projaet No. X-443. 13 Nay 1947. 

An axeallant ravlaw of DCS and ona of tha few worka to roviaw directly 
(aaa Table 4) tha atudiaa of Hollar, Magar. and von Schrottor (1895. #7). 
Of thoaa with DCS:    thay report 70Z btnda. 8Z vertigo and Maniara'a. 
6Z "chokaa," 4Z aanaory dlaturbancea. and 12Z ootor paralyaia; tha latter 
two nay alao contain veatlbular Involveaant.' (BX)   Although not widely available, 
thla la a very good report.    See alao Bahnka (1971a, #261) for a alallar 
updated report. 

73. 0ICKS0N, E. D. D., J. E. G. NcGIBBONS, and A. C. P. CAMPBELL. 
Acuta otitle barotrauaa—clinical flndlnga Mchaniaaa and relationahip 

to tha pathological changaa produced esperioantally in the aiddle eera 
of eate by varlatlona of proaaura. 

In E. D. D. Diekaon (Ed.)    Contributioaa to aviation otolarvnaoloav. 
pp. 60-83.   London:    Headley Brothera. 1947.     N.V. 

74. SHILLING. C. W.. H. L. HAINES, J. D. HARRIS, and W. J. KELLT. 
Aarotitia nadia.   A brief proaentation of ita ayaptonatology, 

prevention and treatment. 
J. Avlat. Mad. 18:48-55. 1947. 

In a diaeuaaion following the paper the influence of the aaadibla (p. 55) 
waa mentioned and ahould be coopered to Pinto (1966. #436). 

75. ASCHAN, G. K. 
Aerotitia aadle and aaroalnuaitia. 
Acta Otolarynaol.  (Stockh) Suppl. 69:1-93, 1948.   N.V. 

76. HARVEY. H. 
Inveatlgatlon and eurvoy of aaloccluslon and ear eyoptoaa, with particular 

reference to otitle borotrawa (pain in eara due to change in altitude). 
Br. Dent. J. 85(10):219-225, 1948. 

Thla article ahould bo eonaidared along with Coaten (1934, #302) and 
Pinto (1966, #436). 

77. KEREKES, G. 
Contrlbut'lona oto-rhinologlquea a la connalaaanca da la aaladle dee ealaaona. 
Ann, oto-laryne. (Peria) 65:762-766. 1948. 

78. ORTIZ. B. B. 
Barotrauoa otieo. 
Bay. Otorhinolarlng. 8:41-66, 1948. (Eagllah eummary.) N.V. 



79. umNom, H. 
Otelegteal «««tlmea with "8ehiiorctMl"-«quipptd •utearlnM. 
Monograph en StibMrlM-MndielM, ?ollo VII.   U.S. Naval Forcnn, 

Onratny.    (Tncholenl Snetlon. Hndlenl.)   Datt unenrtnin. 1948. 

DincuMM thn bnrotrnumtle nffnet of Snerknl •ubanrlnnn, pnrtlculnrly 
In hnnvr •••■.   Rnperta thnc thn nynpeoaneologir in •am cnsnn laeludod 
thleknnnd aar druan, upper rente hearing leaf (p. D-III-5), balance 
dlacurbanca and diaiineee (p. IHCXI-6), apentanaoua nyatagnua (p. D-III-7). 

80. VAN DEI AUE. 0. I. 
Caiaaen diataaa—In ehe ceee of Farguaon, Charlaa P., GMI, 250-54-57. 
U.S. Navy. Naval gun fnctory. EDO. (aboard U.8.S. Chanticleer ASR-7), 
lepert to Chief. BuNed, 6 Hevoabat 1948. N^V,. 

81. WEERSMA. 
Barotrauaa del aenl e dell'oreechlo. 
Nnderl. Ned. Cenneah. Tlldech. X, 1948.    (Cited by Hyde; cited by A. Pagano, 

82. BOIES, L. R. 
Acute etltla aadla. 
In L. R. Bolaa, J. A. Ullger, end R. A. Prltat Fundaa»ntala of otolnryngology. 

pp. 61-69.   Philadelphia:   W. B. Seundere Co.. 1949.   N7V. 

83. FLANAGAN, J, C. 
Tachnlquee for developing critical requirenanta fron critical ineidenta. 
Aa. Pavchol. 4t236, 1949. 

An excellent nathodology for problem definition. Of potential utility 
in aurvaya of diver eccidentn. 

1950-1959 

84. FILIPPI, P. 
Sui rappertl fra praeaione del liquor e preaalone endoiebirintiee nel getto. 
Boll. See. Itel. Bid. Sper. 26:661, 1950.   JTX 

85. BEHNKE, A. I. 
Oncoapreaalon eickneea fallowing expoaura to high praaauraa. 
In J. F. Fulton (Ed.)   Dnconpreaaion alcfcnaaa.   Ceiaaon elckneee. 
divr'a and filar's bands and related ayndrota.   p. 53-89. 
Philadelphia:   W. B. Saundera Co., 1951. 

A good review paper with e auaaiary of 1,361,461 deeoepreeelone. 

86. FERRIS, B. B., and G. L. ENGEL. 
The clinical nature of high altitude decoapression alcknesa. 
In J. F. Fulton (Ed.) Deconpreaaion alckneae. Ceiaaon elckneee. 
diver'» and flier's bends and related ayndronaa.    pp. 4-52. 
Philadelphia:   W. B. Saundera Co., 1951. 

87. FULTON, J. F.  (Ed.) 
DecoBpreealon alckneae. celeeoa elckneee. dlver'a and flier*a bende 

and related »yndronea. 
Philadelphia:   W. B. Seundere, 1951. 

There are aany good artidee in thia book.   The onea eonaldered noet 
inportant are referenced individually. 

88. GERSH, l,s and H. CATCHPOLE. 
DecoBpresaion elckneee t    phyeical factor» and pathologic conaequencea. 
In. J. F. Fulton (Ed.) Deconpreaaion alcknesa.   Caiaaen elckneee. 
dlver'a and flier'a bende end related eyndrony.    pp. 165-181. 
fhilsdelpETa:   W. B. Seundere Co., 1951. 

Sen especially pagea 165-171. 
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a«.   PAUMO. A. 
SlnuaopstU 4a barotraua«. 
Arch, ttal. larlna. 391237-268, 1951. 

90.    WAITE, C. L. 
Nadlcal problaaa of aa undatvatar daaolltlon ttm. 
U.S. krmi Toten Had. J. Z.im-im, 1951. 

Aaretltia Mdla and axtarnal «ar lafaetloM ara dtseuaaad. 

91. DESPONS. M. 
Labyrlncho-cratiMClsiM chat un eirrrtar da calsama.    (Labyrinthe-trwiaa 

in a ealaaon workar.) 
Arch. t]al. Prof. 13(10)t615-öl6. 1952. 

Two ochar papara daallag with naurologlcal/labyrinthlaa problaaa of 
ealaaon workara ara alao llatad (p. 616). 

92. MEDA, B. 
A raaaarch on tha chraahold for tha Corlolla aad Purklnja'a phaaoaaaa 

of «xcltatlon of tha aanldreular eanala. 
Archlvo dl Ftelologla   52(2): 116-134. 1952.   Trana. by I. R. Uopo. 
Dafanaa Sdaatlfle laforaatloa Servtea, D.K.B. Canada, 1-5 Sapt. 1954. 
(Citad by Stawart & Clark, 1965, #692.)   NiL. 

93. PASHALIAN, 8., W. J. E. CRISST. A. X. SIEGEL, aad E. P. BDCKLET. 
Tha Interview:    I. A aalactlvaly abatraetad bibliography. 
U.S. Navy Subaarlna Medical Canter, Now London, Conn., Report Mo. 1, 
Project NM 002 016.01, 2 Juno 1952. 

If veatibular problaaa ara Incroaalng la lacidaaca, tachnlquaa daacrlbad 
in this article will be useful in atudying tha true baaa rata In diver 
population. 

94. PORTMANN. M.. and G. POBTMANN. 
Auricular diaordora due to a brutal daeonpraaaloa. 
Mad. J. (Bordeaux) 129(11):1055, 1952. f^L 

95. BEKTOIN, R. 
Evolution clinlque dee «ccldanta labyrlnthiquaa aurvanant chaa laa ouvrlars 

travalllant aa air eonprlaa.    (Clinical evolution of labyrinth accidents 
in the ears of coapreaaed air workara.) 

Arch. Mai. Prof. 14:221-224, 1953. 

The author aaka for batter diagnoatle categorltatlon of thaaa aaladiea. 
Ha alao faela that aow chronic eaaea of VIII th nerve disorder (balance 
probleaa, etc.) woraan with time. 

96. CH0SSEGR0S, H^ L. ROCHE, and L. MIGEON. 
Lea Attaintea veatlbulalraa gravaa dans la naladle daa calaaoaa. 

(Grave veatibular hits In deconpresslon sickness. Partial tranalatlon 
by P. Ruaao. NNRI, 1972.) 

Arch. Mai. Prof. 14:211-220. 1953. 

Tha author differentiates between veatibular hita in daa workara due 
to conpresslon and those due to daeoapraaalon. It la his opinion 
that tha latter ara aora trauaatlc aad ara «ore likely to be chronic. 

97. McCALUJM, R. I., and D. N. WÄLDER. 
Coapreased-air illnaas on Tynaaida. 
Lancet 1:464-467, 1953. 

Vooltlng la reported la 1 of 2 eaaea, but la aost likely duo to cauaee 
other than veatibular. 

V8. PACAN0, A. 
Ricarehe audioaatrieha aei barotraual da caaaoai. 
Arch, ital. Urin«. 61:254-265, 1953. 
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99.    CUIK. I.. Md N. A. MICMOLSOM. 
Aviator'■ mtiioi   A CAM« of pilot onor lo nawl aviotloo «tudonto. 
J. Avlot. »tod. 2)1171-179, 19S4. 

100. PATON, W. D. N.. and D. N. WÄLDER. 
CooprMMd air lllnooo.   An InvootlgotlMi during tho eonotructloo of tho 

Tynt Tunnel, 1948-50. 
Htdlcal KotMreh Council Special ««port SoriM Mo. 211.    London:   Hor 

Nojosty'a Sutlonory Of fie«, 1954. 

Tho Min wvtow rocordod war«:    "Pain, aching, burning, gripping, 
acabbing. tingling (p. 10)," and porhapo for thia roaoon vaatibular 
opnptonotologjr la boing tmdarootiantod, alnea thara la no category for rocordlag 
it. 

101. ROGER. 
Vorlatlona da I'EEC ehoa I'hoaa« on function do la proaolon. 
Roy, da Naurol. Slit, 1954.    (Cltod by A. Pagano, 1959.)    NJVJ. 

102. AMBROSIO. I,, V. NAZZA, and C. SERRA. 
Coaportaaanto dalla attlvlta olattrlea cortical« • dall «qullibrio 

«l«ttrolltleo In oporal affotti do nal dal caaaoni. 
(Statua of the cortical «lectrlc activity and of th« «Icetrolyt« 

«quilibrlua /balance TJ In workcra of footed by calaaon oleknaaa.) 
Acta Naurol. (Napoli) 10(6):879-906, 1955. 

Electrolyte inbalancoo relative to EEC chongea in connection with coaproaaed 
air work are repot ced.   There la • relationahip of EEC chengea to tho high 
preaaur« narvoua ayoton ayndrene (Bennett i Tcwae, 1971of#264) poooiblo 
relaclonahipa of fluid balaneo to doconproaaion alckneaa (Warwick, 1942, 
#309; 1943, #311) and Haniere'a diaeaae (Slnpaon, 1965. #424) «laowhor« 
in thia bibliography.   Alao nuaaroua labyrinthine aywptow in eaoo 
hlatorloa are reported (pp. 883-893). 

103. BEHNKE, A. R. 
Deeoapreaaion alckneaa. 
Millt. Mad. 117:257-271, 1995. 

A review paper with adnor aention of vaatibular involveaent aa a oyaptoa 
of DCS, although disgineaa and nauaaa are included in aevaral caae hiatoriea. 

104. HAYMAKER, W., and A. D. JOHNSTON. 
Pathology of deeoapreaaion alckneaa.   A coaparlaon of th« leaiono of alraan 

with theaa in calaaon workero and divera. 
Millt. Mad. 117:285-306, 1955. 

The author« deacrlbo their own findlngo in relation to a very large literature. 
A good bibliography la Included. 

105. KOMEMDAHTOV, G. L. 
Vaatibular nyatagaua in condition« of lowering baroaatrlc preoauro. 
In The functioning of eraaniaae under conditiooa of chancing goaeouo 

«nvironaanta.   p. 53.   MoaccM, Leningrad:   Acadcaor of Scleneea, USSR, 1955. 
(In Ruaalan, trana. by J. Diaehenko, MMRI, 1972.) 

Changea in poat rotational nyatagaua (induced by rotation) were noted 
aa a function of altitude.   In general, changea begin to occur above 
5,000 aatera. 

106. KRATOCHVIL, C. H. 
The eontrlbutiona of Alphonao Jaainet to an undaratanding of deeoapreaaion 

alckneaa. 
J. Aviat.' md. 27:59-63, 1956. 

Of hiatorical intoroot, and indicates Jaainet hioaolf «uffered diaainaaa 
after deeoapreaaion. 
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107. ADES. H. W., A. ORAYIIIL, I. N. NOnUU, 0. C. TOUWUT, «M w. 4. «SVW. 
HftipM •lleltad by high Incmulcy sounit. 
U.S. Naval School of Aviation NadloiM, Panaacola, Fla., Joint PceJaeC 

MM 13 01 99, Subtaak 2, Keport No. 6, IS Pabruary 19S7. 

Bacaua« vaatlbular raaponaaa ara obt«...«d In dtaf paraona by nolaa and 
bacauaa eeapraaalon chaabtra ara nolay, vaatlbular taatlng at dapth 
■uat taka thla ralatlonahlp Into account. 

108. BOZZI. I. 
II conportaaanto dall'Oracchlo Intarno nal' Eaardilo dal nuoto 

aubacquao con auto-raaplratora ad aria. 
Mlnarva Otorinolarlnaol. (Torino) 7:376, 1957.   JM^ 

109. CROSS, B.  R. 
PreventIon of diving dlaaaaa. 
Watar World 2|30, 44-45; May/Juna 1937.   JM^ 

110. KOOPERSTEIN. S. I., and B. J. SCHUMAN. 
Acute deconpreaalon lllnaaa.   A report of forty-four caaaa. 
Ind. Mad. Sur«. 26(11) .-492-496. 1937. 

Praaalactlon on the baala of: (a) ability to equalise preaaura, (b) aar 
druai Inapaetlon, and (c) no untoward effects with the expiration of the 
flrat work ahlft (p. 493) nay have contributed to the low baaa rat« 
(.0318X).     (RK) 

111. LANPHIER, E. H. 
Diving atdlclne. 
N. Engl. J. Mid. 256(3) :122-128, 19S7. 

Calla attention to the vaatlbular reaction of caloric Irrigation fron 
cold watar (p. 122) and equlllbrlua dlaerdar with aplnal lealon (p. 128). 

112. MELVILLE-JONES, G. 
Review of currant problena aaaoelatad with dlaorlantatlen In nan-controlled 

flight. 
Flying Personnel Raaearch Coaltter, Royal Air Force, Famborough, England, 
October 1957. 

A good review paper with reference to preaaura vertigo (p. 22 ff.).    Alao 
deacrlbea a possible Mchanlaa. 

113. AKSLAN, M., and V. BOTNER. 
Oreechlo e alstena nervöse vegetative. 
XII Cony. Soc. Oto-Rhlno-LanmR. Latlna/Roaa 1958.   N.V. 

114. BACKUS, J. 
Tinnitus. 
Skin Diver 7:25, Dec.  1958.    N.V. 

115. BRUZZI, B. 
Slndromls otorlnoiatrlche nella aalattla del caasonl. 
Folia Med. Napoll 41(8):780-783, 1958. KLVj. 

116. BUSCAINO, V. M. 
Slndronl neurologlche nella aalattla del caaaoni. 
Folia Med. Napoll 41(8):773-779, 1958.    NjVj. 

117. FIELDS, J. A. 
Skin Diving;   Its physiological and otolaryngoleglcal aapaeta. 
A.M.A. A'ch. Otolarynaol. 68:531-541. 1958. 

An importetit but abort paper.    Mentions how during daacant underwater, the 
atonaeh contents reorient thenaelvea which can lead to probleaa, particularly 
aa the atoaach gaa bubble espanda with coopraaalon. and gaatrle aacretlon can 
he forced Into the esophagus (p. 537).    In addition, the contribution of a 
"plug of caruasn" (p. 539) to vertigo la aantlened.V 
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111.    DI VITA. C. 
Concrlbuto all« itudlo d«ll« «Inusltl b«tetrMMtl«lM. 
folU Mtl.. Mwotl 42t7IX-7l3. 1151.   I.V. 

119. NOUUIT, f, 
l«reCr«uM of Inner ••r.    EiparlMnc«: ullnleal ttudy.   ContribucleB 

ce pravanc auricular aeeidanta In werkara parfonlng Joba la 
eeaprasMl air.    (65 rafaraaaaa.) 

Thaala. Haraallla, 1959.   HjV± 

120. PACANO, A. 
Otopatla a nlnmonatla da barotraif^a jal lavorala 4al caaaool. 
Hapolli Us« Edicrlea V. Idalaen dl a Onoechl, UWf, 

Thla taxc dealt ■pceieiaally with Innar aar and tlnu« problaw la 
caisson workers. Early llcaratura la ravlawad and eaaa hlatoriaa a*a 
glvsn. A vary good and eo^lata book (aoro than 230 pp.). 

121. PICA», D., A. APPAIX, and P. MOOUtlT. 
Laalona hlstologlquoa da 1'orallla Intarna eonaacutlvas a daa 

barotrauaatlaaaa aiparlaaataux chat la Cebaya. 
Coaataa landua 8oc. Blol. Paris 153:1230-1232. 1959. 

122. DOZSAURCn. I. 
Lata conssquaneas of tha naurologleal foraa of daeoapraaaloa alekaaaa. 
Br. J. Ind. mi.  16:311-317. 1959. 

Thla papar la a report of a follow-up of tha caaas first aaaa and raportad 
in a previous report (Roceehegyl 6 Sooa. 1956. 1122a). Relative to the 
vaatlbular eyataa and Ita central connections la a "peeudo Henlere'e 
syndroae" which Is central rather than peripheral and la probably cauaad 
by a lesion of the aedullary vestlbular nuclei. It la often aaaodated 
with paraplegia end elgns of ayneope or parasyapathatlc dlataxbancaa. 
Pro« the author* e daaerlptlon one la raalndad of tha report by Slapaoo 
(1965. #424) that prior to hie death. Maalere waa attesting to relate 
tha dlaaaae which beara hla MM to foraa of algralne and WM eoggMtlng 
fluid retention es a alallar Mchaalaa for both. Tha papa* by Ingil. 
(1944. #61) on algralne-llke ayaptoaa la DCS la also worth noting. Further, 
tha coaMnt often aada (cf. van Reneeelaer, 1891. #4) that dluraele occurs 
In coapressed air workers and high fluid exchange rates aa part of a 
person's habit afford aoM protection frea DCS. Tha fact that sodlua 
excretion la reduced by eonpreaalon (Radoaskl 6 Bennett. 1970b. #505) 
end ADH le released during unusual veetibular atiaolatloa (Taylor, at. al., 
1957. #363) aay all be connected. 

122a. ROZSABBCn, I., and I. S00S. 
Caissonkrankheit and Zantralnerveneyetaa. 
ArbeitSMdliln. Heft 30. Berth. Palpslg. 1956. H.V. 

1960-1969 

123. CAMPBELL, P. A. 
Aero-otology. 
In G. Coatee and H. Schenck (Eds.) Otolarynaoloay. Vol. 2, Chapter 28. 
Hagerstown, Md.: W.F. Prior. Co., Inc. 1960e. 

124. DOMNEU, A. N., Jr.. and C. P. MORTON. 
Successful use of the recoaprasslon chaaber in eevare decoapreseion 

sickness with neuroeirculetory collapaa. 
Aeroap. Med. 31:1004-1009, 1960. 

Dlsslueee. nausea, and vomiting (p. 1006) were reported; parhapa they ware 
eyneopel rether than vestlbular. 
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123.    nOTTES, L.. and R. RIU. 
Tha «ar and tha Navy. 
Rav. Corea. Santa Anfaa 1-2:183-260. 1960.    M.V. 

126. COLOINC. F. C, P. GRIFFITHS, H. V. HEMPLEMEN, W. D. M, FATON, 
and D. N. WÄLDER. 

DacMpraaalon alcknaaa during conacructlon of tha DartfeH Tunnal. 
!£• i« iSä.'  ÜSä« 17:167-180, 1960. 

Thia papar polnta out tha difficulty In adaquataly aaaaaalng tha Ineidanca 
of dacoapreaaion alcknaaa of vaatibular origin, Flrat, only caaaa aavara 
anough "for tha nan to bring hinsalf back for traataont ara includad 
(p. 168)." Second, it would appaar that pain aa a ayi^tcs (parhapa accoqpanlad 
by dlialnaaa) would ■till ba elaaaad aa typa I. Nonathalaaa, aftar pain, 
vartlgo la the next largaat ayaptoHi catagory. Tha authors alto raport 
that typa II symptom» when thay appaar, do ao with shorter latency Chan 
type I, and ao, If compressed air workers were alert for their appearance, 
it la poaalble slid, type II ayaptow could ba uaad aa an aarly aign of 
type I, and recompresslou could begin sooner. 

127. HELLER, M. F. 
Skin diving injury. 
Arch. Otolaryngol. 72:358-360, 1960. 

A hearing loss post-diva occurred, but vaatibular problena an alao 
mentioned (vis., dizsinass and gaia nyatagaua). 

128. AFPAIX. A.. D. PICARD, and P. NOURRIT. 
Lea barotrsumstlsmes coehlaairas.    Donnaaa experlaentales.    (Cochlear 

barotrauaaa, experlaentsl data.) 
Ann, oto-larvna.  (Paria) 78(4-3):232-243, 1961. 

Hlatologlcal sections ara shown. 

129. BOUCHE, J., J. SIARDET, and M. HANNEQUIN. 
A propoa da deux caa da aurdita cochleaira a I'oceaaion da plongae 

soua-aarine. 
Ann, oto-larvna. (Paria) 78(12):829-833. 1961. 

130. COLES, R. R. A., and J. J. KNIGHT. 
Aural and audioaetrlc aurvey of qualified divera and submarine aacape 

training tank Instructors. 
Medical Raaearch Council, Great Britain, Royal Personnel Coanand 

61/1011, 1961. 

The authora attempt to distinguish vertigo due to syncope froa that due to 
vestibular Involvement. Report hypo function froa caloric atlaulatlon 
in older divera. A good review and excellent bibliography of auditory 
and vaatibular studies. 

131. JARRETT, A. S. 
Ear injuries in divera. 
7. R. Hav. »tod. Serv. 47(1):13-19, 1961». 

132. LAMBEBTSEN, C. J. 
Haraful effects of oxygen, nitrogen, carbon dioxide and carbon aonoxide. 
Decompression sickness. 

In P. Bard (Ed.) Medical phyalology. pp. 720-721. St. Louis: 
C. V. Moaby Co., 1961. N.V. 

133. MALETTE, W. G., J. B. FITZGERALD, and A. T. K. 00CKETT. 
Dysbariaa. A review of 35 cases with suggestions for therapy. 
USAF, Aerospace Medical Center (ATC), School of Aviation Medicine, 

Brook« AFB, Texas, 1961. N.V. 

134. NICOLET, L., P. MERER,  and R.  JAFFRES. 
De l'exlstence des manifestations neurologlquoa ehe« lea travailleura 

en caisson presentant des lesions oatao-artlculairea barotraunatiquas. 
(On the existence of neurological manifestations in caisson workers 
presenting barotrauaatic oateo-artleular lesions). 

Rev. Rhua. 28:241-245, 1961.    N.V. 15, 



133.    NOUUIT, P. 
Clinical •cudy of barotraww of tha lunar aar 
Mara. Mad, 98(8):823-828, 1961.    N.V. 

136. PACANO. A. 
Laa Barocratmtlanaa da I'orailla ac daa alnua. (Praaaura trawa 

of tha aara and alnuaaa.) 
Mara. Mad. 98:803-810. 1961. 

Tha author aaphaaltad the Importance of dlvlng aadlclne. Ha apeak« 
of the Mechanics of praaaura upon tha aar and alnuaaa and how It 
createa laslona through Ineraaaed blood praaaura. Ha also delineates 
the difference between coapreaalon and daeoapraaalon sickness, and thalr 
different treataanta. Ha states tha prognoals of coaprasslon to ba auch 
■ore favorable than that of daeoapraaalon. 

137. PICARD, D., and P. NOURWT. 
Histologie lesion of experlaental barotrauaas of Che alddla and Inner 

ear. 
Mare. Mad. 98(8):819, 1961. NjV,. 

138. ROWE, B. 
Medical hazards of akin diving. 
Mad. J. Auat. 30:1038, 1961. (Cltad In Edaonda, 1971.) 

In thla article It Is stated that vertigo occur« In divers and la 
probably due to caloric Irrigation. 

139. ROZSAHEGYI, I., and B. GOMORI. 
Otologlaehc Untersuchungen bei Calaaonarbaltern. (Otologlcal 

Invaatlgatlona on caisson worfcara. Trana. by Mra. A. Hoke, 
NMXI, 1972.) 

Arch. Garwerbapathol. Cawarbehyg. 18:384-393, 1961. 

The article reviews well the literature of labyrinth prableaa In 
conpreaaed air work. It ahows that evidence of auditory (hearing) 
and vaatlbular (caloric) loaa la greater In a group of workara who 
had had acute caisson disease than in a group of workara who hadn't; 
the latter alao had larger defielta than would ba expected although a 
noraal (control) group waa not studied. Etiology la dlacuaaad. 

140. SERRA, C. and L. AMBORSIO. 
Malattla del cassonl e male dalle altitudlnl. 
Acta Neural. (Nepoli) 16:239-250, 1961. 

141. SHELBY, R. W. 
Prevention end minimization of barotrauaatlc injurlea aaaocVitad with 

acuba diving. 
J. Am. Osteopath. Aaaoc. 60:896-902, 1961. H.V. 

142. SINS, R. O. S., and S. WATSON. 
Otitic barotrauaa in divers. 
Msd. J. Aust. 48(2):1040-1041, 1961. W^ 

143. DAVIES, W. 
The medical hasarda of underwater ewiaalng. 
Prectitioner 188:656-660, May 1962. N.V. 

144. GRINDA, M.. and R. CANAVESE. 
New observation of barotrauaa in tha inner ear. 
J. Franc. O.R.L. 114:536-539, 1962. NjV,. 
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US.    HIDALGO. P. C. 
SlndroM 4« dMeMptMlon.    (Daco^rMilon tyadroM.) 
Pf if ¥»i. Hm. 27:360-365, 1962.    N.V. 

146.    LANG, J. 
L'tvocacion du nyitagsut opto-elMttqu« a 1'atd« d'tm neuvtl apparall 

•t I'l^tortanca dlagnoatlqua da la ntheda. 
Acta Otorlnolarynaol. Bali. 16:5, 1962.   H.V. 

U7. ERDE, A. 
Exparlanca wich aodarata hypothanaia in tha eraatwnt of narvoua eyati » 
ayvptoM of daeo^raaaion alcknaaa. 

In Proeaadlnga Sacond aypoalu« on undaiwatar phyaloloiy. Fabruary 25-26, 
1963, Waah., D. C. pp. 66-73. Uaah., D. C: National Acadaagr of 
Selaneaa—National Raaaarch Council Publication 1181, 1963. 

Faala graatar eoncam ahould ba givan to CMS aynptoiw of DCS. laporta 
7 eaaa hlatorlaa, 5 of which ahow aanaory neurological raaidual daficita. 
Diatinaaa and dlaeonjugata aya aovaaanu arc raportad in two caaa 
hlatorlaa. 

148. GRAYBIEL, A. 
Significance of vaatlbular organa in problana of waightlaaanoaa. 
In R. B. Livingaton, A. A. Inahanataky, and G. A. Darbyahlra (Eda.) 

Llfa aciancaa and apaca raaaarch. A aaaaien of tha Third Intar- 
natlonal Spaca Scianca Syvpoalum, Waah. D.C., April 30-May 9, 1962. 
Aaatardaa: North-Holland Publ. Co., 1963. 

Tha ainilaricy of notion alcknaaa ayvptonatology to aynptoaa fron othar 
"functional dlaordara raaulting fron a disturbance of tha normal 
pattern of central narvoua ayaten integration (p. 26>>ata dlaeuaaed. 
To tha author's list night ba added "decompression aieknass." (RK) 

149. GWOZDIEWICZ, J., and L. LABA. 
Nietpowy obraz neurologicthy w praypadku ehdroby kasonowej u nurka. 

(An atypical neurological picture of a caaa of caisaon disaaaa in a 
diver.) 

Bull. Inat. Mar. Med. Gdansk  14:173-179. 1963. NjVs. 

150. HARDACRE, L. E.. and R. S. KENNEDY. 
Sons Issues in the development of a notion sickness questionnaire for 

flight atudents. 
Aerosp. Med. 34(5):401-402, 1963. 

A questionnaire similar to this could be constructed in order to assess 
past history of vaatlbular involvement in conpreased air work. 

151. LABA, L. 
Potne nastepstwa choroby kesonowej u nurkow. (Late consequences of 

the decompression sickness in divers.) 
Bull. Inst. Mar. Med. Gdansk 14:209-214, 1963. 

Written in Poliah, but the English suaswry indicates the author dis- 
cusses pathology In divers. 

152. MACKAY, D. E. 
Coansnts on therapeutic reconpreaaton. 
In Proceedings Second syaposium on underwater physiology. February 25-26, 

1963, Waah., D.C. pp. 57-65. Waah., D.C.: National Academy of Sciencea— 
National Raaaarch Council Publication 1181, 1963. 

The author reports that moat persons had pain only (62Z). The remainder 
had other aymptooa with or without pain. Many of theae other symptoms 
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could h«v« a vtatlbular batla. If a liberal criterion of «hat conatl- 
Cutaa vtatlbular Involvawnt la taployad, 50X alRht Involve tha 
vaatlbular ayatan (e.g., nauaaa, vartlgo. dlaordar of oanaacloM, ate). 

133. RIVKRA. J. C. 
Daconpraaalon alcknaaa aaong dlvara: an «nalyala of 935 eaaaa. 
U.S. Navy Exporlaantal Diving Unit, Waah. D.C.. Mport Mo. 1-63, 

1 February 196). 

One of tha very beat epldenoloitlc atudlea of DCS. Table 14 (p. 12) ahowa 
the frequency of algna and ajraptona. Thoee Individual aynptona which 
could be due to veatlbular Involveaent ere reaaonably prominent. It la 
felt that veatlbular ayaptoaa when reported occur often enough aa Initial 
■anlfeatatlon and ahould be enphaalaed aore to dlvara aa poaalble 
praaonltory algna of «ore painful or aerloua DCS. 

134. ADLER, H.   F. 
Aaroaedlcal reviewer    Dyabarlam. 
USAF School of Aeroapace Medicine, Brooke AFB, Texaa, Report No. 1-64, 

AD 601600. February 1964. 

This la a very Important but little referenced review of atudlea of coa- 
preesed air.   The accompanying bibliography la excellent.   Of particular 
Importance for thla bibliography are the following:    (1) reference to high 
fluid Intake (p. 60) and tolerance for decompreaalon alcknaaa (cf. atudlea 
of Hanlere'a hydrope); (2) veatlbular problama with reference to "bubbles 
in the labyrinth or cerebellum:  (p. 76) aa a Ukaly locua;  (3) "offecte on 
the ear...(are coneldered) one of the moat comon aanlfaatatlona of altitude 
dyabarlam" (p. 117-123); and (<♦) the relationahip of "barodontalgla" 
(p. 125) to sinus problama (p. 129), and "mal poaltion of the Jawe" (p. 119). 

155. ALNOR, F. C, R.  HERGET,  and J.  SENSING. 
Drucklufterkrankungen.    (Air conpreeaion alcknaaa.) 
Munich, Berth. 1964. 

156. ANDERSON. B.. Jr.. R. E. WHALEN, and H. A. SALTZMAN. 
DyeUartam among hyperberlc personnel. 
J.A.M.A. 190(12):87-89, 1964. 

157. SEEMANN. K. 
Vorschlag sur Klassifizierung von Tropaelfellbefunden beim Barotrauma dee 

Mlttelohra. (Proposal for classification of tympanic membrane flndinge 
in berotreuma of the middle ear.) 

UNO 12:227-228. 1964. 

158. SIIRDE. E. K.. and V. A. SYARGAVA. 
Oaoatoyanll lorarganov u ekvalangletov i. vodolagov.    (Some otorhlnological 

obaervetlone in frogmen end dlvere.) 
Vcetn. Otorlnolaringol. 26:86-89, Nov./Dec.  1964.    N.V. 

Probably the seme ae #159. 

159. SIIRDE, E. K.. end V. A.  SARCAVA. 
(Some otorhlnological observations in frogmen and dlvara.) English abstract 

trans, from Russian article. 
Veatn. Otorlnolaringol. 26(6):86-89. 1964. 
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160. ANDERSON, ».. Jr., A. UVMAM, R. B. VMALEN, and H. A. 8ALTZWN. 
Ml(tr«lnt-ltk« phanoMna attar dacowraaalon fro« tqrparbarle 

anvlrooaant. 
W»uroIofy 15(H) :1035-1040, 1965. 

Tha almllartttaa of ayneepa, «igralna, Hmlara'a dlaaaaa, daeoa- 
praaalon alcknaaa, and ■otlon aleknaaa aheuld ba atudlad (or poaalbla 
coHAon atlologtaa.    All occur In connacclon with dtvtnR.   Stapaon (196^. #424) 
(p. 751) elataa that Manlara waa workliiR on a papar which callad 
attention to tha alailar «ttologlaa of cartatn fenw of «luralna 
and Manlara'a dlaaaaa whan ha dlad. 

161. ANON. 
Undarwatar naurology. 
J.A.M.A. 193(7):611-612l 1965. 

A ona-pata ravlaw. 

162. BENSON, A. J. 
Spatial dlsorlantation in (light. 
In J. A. Gillaa (Ed.)   A taxtbopk o.f aviation ■adlclna.   pp. 1086-1129. 

Now York;    Pargaaon Praia, Inc.*, 19^5.    ~    ~ 

A GOOD REVIEW, aapacially with ragard to praaaura vartigo (p. 1101), 
vaatibular function, and vaatibular illuaiona/diaoriantation.   A vary 
good bibliography.   Main thruat of tha chapter ia in ragard to aviation, 
but «any problana ara comon in diving.    (KK) 

163. DOLL, R. E. 
Decompression sickness among U.S. Navy operational divers: an estimate 

of Incidence using dacoapraaaion tablaa. 
U.S. Navy Experiments! Diving Unit, Waah., D.C.. Raport No. 4-64, 

15 February 1965. 

Tha baaa rate for dacoapraaaion alcknaaa In U.S. Navy diving ia reported 
aa < IX. 

164. FENN, V.  0. 
Inert gaa narcosis. 
In Hyperbaric oxygenatlon. Ann. N.Y. Acad. Sei. 117:760-767, 1965. 

A good paper on nitrogen narcoaia. 

165. CWOZDZIEUICZ, J. 
Isaeneniya v sllnnom aozg-u vodolaaov, avyasannya a khronichaakol formol 

kaasonnoi bolaani.    (Changes in tha spinal cord of divers resulting 
fro« chronic for« of caisson disease.) 

Bull. Inat. Mar. Mad. Cdanak 16:171-185, 1965.    N.V. 

166. LUNDGREN, C. E. G. 
Altarnobarlc vertigo—a diving hasard. 
Brit. Mad. J. 2:511-513, 1965. 

An aplde«iologlcal paper and the one that focused attention on the 
problem. See also Terry and Denntaon(1966, #190), and Voroamarti and 
Bradley (1970, #252) (or American studies. 
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Iu7. MA8PET10L, R.. K. KOOOIER, Mtf J. OUTTIEMS. \, 
B«roCrauMtlsMS affaccant laa fenetlona eoehlao-vaaclbularaa ehai 

laa travalllaura dana I'alr eomprlM. (Scaphandrlara-Calaaona). 
(Barotrauaa affactlng eochlao-w^tlbular function In werkora undar 
conpraaaad air. Dlvara-Caiaaon workara.) 

Arch. Mai. Prof. 26(3):164-166, 196S. 

168. MA8PKTI0L. R.. and R. RODDIKR. 
Barotrauaaa affactlng tha cochlaar vaatlbular function« oceurrinR 

In workara parfomlng Joba In conpraaaad air. 
Arch. Mai. U&i-  26(3): 164-166, 1965. MjV,. 

Probably tha aana aa 1167. 

169. MULHOLLAND. T., and C. R. EVANS. 
An unexpected artafact In tha huaan alaetroaneaphalograa concarnlnn 

tha alpha rhythm and the orientation of tha ayea. 
Mature 207(4992);36-37. 1965. 

Changaa In EEC are aymptoiw of tha HPNS ayndroaa and thla «tudy auggeata 
that aye oovenenta are related to EEC changaa. Tha ralatlonahlp of eye 
■oveaanta to veatlbular atlaulatlon la wall known (cf. Roblnaon, 1968, 
#565). 

170. PAULEY. P. 
Deconpreaslon aleknaaa following repeated breath-hold dlvaa. 
J. Appl. Phyatol. 20(5):1028-1031. 1965. 

Sea "dlsalneaa and nauaaa" (pp. 1028-1029). 

171. POMPEIANO. 0., and A. R. MORRISON. 
Veatlbular influencea during sleep. 
Arch. Ital. Blol. 103:569-595. 1965. 

Thla paper, plua Morrison and Poapaiano (1965, 1421). doaa not dis- 
cuss veatlbular ayaptonatology due to deconpreaaion, but nay auggast 
Mchaniaas and connections of EEC alcroalaap aa a HPNS aynptoa and 
veatlbular function. 

172. VOTH, A. C. 
Autokineaia and alcohollsn. 
£. J. Stud. Alcohol 26(3):412-422. 1965. 

Anecdotal evidence auggesta Navy divers are heavy drinkera and Van 
Renaaelacr (1891. 14) conmenta on the "fullnaaa of habit" of com- 
pressed air workara. Perhaps a correlation exiats between drinking 
and inhibition of apparent movement. This night suggest that the in- 
cidence of subjective vertigo ia leas in Navy divere than in other 
diving groups (e.g., SCUBA). (RK) 

173. WÄLDER, D. N. 
Some dangers of a hyperbaric environment. 
In I. McA. Ledingham,  (Ed.) Hyperbaric onygenation.    pp. 5-11. 

Procaedinga of the Second International Congress, Glssgow. September 
1964.    Edinburgh:    E. 6 S. Livingstone, Ltd.. 1965.    N.V. 

174. BARNARD. E. E. P. 
Aspects of underwater medicine. 
PoatBrad. Mad. J. 42:636-642. 1966. 

A abort review paper. Labyrinthina problame mentioned (p. 638). 
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175. BARNARD, B. B. P., and D. H. ELLIOTT. 
DaeMvvMslon aleknMt: paradoxical raaponaa to raeoapraaalon 

tharapy. 
Br. Mjd. J. 21609-810, 1966. 

Vonlclng waa raportad but waa aora llkaly dua to othar ceapll- 
cattona than to vaatlbular involvaaant. 

176. BOND, G. P. 
Effacta of naw and artificial anvlronnanta on hunan phyaioloity. 
Arch. Environ. Haalth 12]8S-90, 1966. 

Thara war« no aar problaaa raportad In thla papar on SEA-LAB I. 

177. CABARROU, P. 
Schena dlnlqua at tharapautlqua. 
hi SaaHtt Madlcala 74(4): 169-171, 1966«. 

Vortlgo aa a aarloua aynptoa of DCS la aantlonad. 

178. CABARROU, P., U. HARIMANM, K. H. WEINER, P. ALZNAT, and 
H. D. FUST. 

Introduction a la phyalologlo da hono aquatleua. 
La Praaaa Madlcala 74(53);2771-2773. 1966. 

Otonaurologle changaa In daap diving ara daacrlbad. 

179. GWOZDZIEHICZ, J. 
Mlalopatla na tla priawlakaj poatael ehoreby kaaenovaj u nurkow. 

(Ifylapathy In correlation with a chronic for» of calaaon 
dlaaaaa In dlvora.) 

Bull. Inat. Mar. Mad. qdanak 17:329-333, 1966.    N.V. 

180. HAMILTON, R. W., J. B. HACINNIS, A. D. NOBLE, and H. B. SCHREINER. 
Saturation diving at 650 faat. 
Ocean Syatena Inc., Tonawanda, N. t,t Technical Meaorandum B-411, 

March 1966. 

Vaatlbular problaaa raportad during coapraaslon (High Praaaura 
Nervoua Systen Syndroaa). 

181. KIDD. D. J. 
Daconpreaalon sickness. Currant trends In prophylaxla and 

treatment. 
Mad. Serv. J. Can. 22:79-86, 1966. 

In addition to mention of dlsslneaa, ate, aa a type II aynpton, 
the author suggests that "careful clinical (neurological) examin- 
ation under preasure la the only reliable way of assessing the 
effect of treatment (p. 83)." [Underlining mlna-RK] 

182. KING, P. F. 
Otltlc barotrauma. 
Proc. R. Soc. Mad. 59:543-554, 1966. 

A good paper—describes how vertigo can result, and In the dis- 
cussion the suggestion was made that thla malady should be termed 
"barotraumatle otitle media (p. 551)." 

21 



18).   UMrailK. I. H. 
D«eo^rMslon aleknM«. 
In CoMittct en Hypccbarie OiQrR«n«tlon Funda—ntnlt si hnmt- 

hmtlc wtdlclM. pp. 89-94. Wi"1!,, D. C.: National AeaMiqr 
of SeloncM—-National Raaaareh Council, 1966, 

184.   UWDOUN, C. B. 6.. and L, U. MALM. 
Clinical aviation and aaroapaoo MdlelMt   Altatnobarlc vartlgo 

aaong pilot«. 
Aatoap. Had.  37(2):178-180, 1966. 

Kapllcatad thalr pravloua «tudy (1965) In plloto and ahowtd an 
•van higher Inddanca for a problaa that haa gone largely Ignored 
for dlvare and pllote. 

183. NACINNIS, J. B. 
The aadlcal and huaan perfonance probleaa of living under the 

•ea. 
Can. Had. Aaeoc. J. 95(3): 191-200, 1966. 

Veetlbular problma ere reported (p. 199) and a large bibliography 
la preeented. 

186. OTTOBOMI, A., C. PERTOMO, end 6. 8PERATI. 
La patologla auricolare nel aoanottatorl. (Eer pathology in akin 
dlvare.) 

Arch. Ital. Otol. 77 (Buppl. 49):l-74, 1966. IM^. 

187. RDZSAHEGYI, I. 
0 neurologlckych foraach delmvrMlvnl neaoel (keaenove a 
potapecakl neaocl). (The neurological fern of ealaaen dlaeaae.) 

Ceak. Neurol. 29(6):391-395, 1966. 

ENGLISH SWtlARY (from the Journal article) 
The euthor give« a eurvey of hi« axparlance with celaeon dlaeaae. 
He dlatlnguiehee 4 typ«« of th« dlaeaaet dlaperee focal laalona of 
the OJS, e eyndrone of aultlple leaiene of the cerebral hemiapherea 
and the upper brain atea, a ayndroaa of affection of the rhonton- 
cophalon and a spinel cord «yndroM. He further deal« with the 
acute and the primary and «aeondary chronic for» of the dlaeaae. 
He atreaaes the frequency of vegetative and uental changaa aa well 
aa the variability of the clinical picture of thle effeetion. 

188. RDZSAHEGYI,  I., and B. ROTH. 
EEC atudle deonpreaaivni neaocl.    (EEC «tudy of caluon dlseeee.) 
Ceak. Neurol. 29(6):366-390, 1966«. 

When labyrinthine foraa of eelason dlaeaae had occurred, 50Z had 
EEC abnoraalitie«; vhere CNS form of celaeon diaaaaa had occurred, 
67Z hed abnormal EEC'S. 

189. RDZSAHEGYI, I., and B. ROTH. 
Partieipatloa of the central narvoua «yatea in decoapveeaien. 
Ind. Hid. Surg. 35:101-110, 1966b. 

Thi« and other papers by thi« euthor deecrlbe realdual neurological 
deflclta in conpreaaed air worker« and of particular intereat are 
involvement« of veatibular apparatus and ita central connections. 
These deflclta even occur in caisson workers without a hlatory 
of deconpreeaion aiekaeaa episode« (although the latter difference 
1« «aell). The higheat "«leap activity (p. 104)" diaturbanca« 
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oeeurrad In th« group "touehtd by Ubyrtnchopathjr (p. 104)." 
Divan should ba «ncouraiod to b« MM condld «bout ay^tOM 
of DCS, pnrcteularly «hon tha ayaptoa la of a vastlbular or 
cantral niturt. iiK) 

190. TERRY, L., and W. L. DBNNZSOM. 
Varelio among dlvora. 
U. S. Naval Subaarlna Madlcal Cantar, Groton, Conn., Spatial 

Raport No. 66-2, 8 April 1966. 

A lowar rata than found by Lundgrtn (196S. #166) but atill aubatantlal. 
Tha authora dlffarontlato altanObarle vartlgo fron othar 
atlologiaa. 

191. WAGEMANN, W. 
Batotrauna und Taueharkrankhaltan.    (BarotrauM and dlaaaaas of 

dlvara.) 
Z. Urynaol. Rhinol. Otol. 43:379-383, Juno 1966. 

Coapraaslon problana Involving tha aar ara dlaeuaaad. 

192. WÄLDER, D. N. 
Son« problana of working In an hypaibarie anvlronnant. 
Ann. R. Coll. Surg. Engl. 38:228-307. 1966. N^ 

193. BARNARD, E. B. P. 
Tha traatnant of daeonpraaalon alcknaaa davaloplng at axtrana 
praaauraa. 

In C. J. LaiAartaan (Ed.) Procaadinaa oj th£ }MSA avnpoalu» 
on undarwatar phyalology. pp. 156-164. Baltlmra: Tha 
William & Wilkina Co., 1967. 

Caaa hlatoriaa of daeonpraaalon alcknaaa occurring during aacant 
to tha aurfaca ara presented and thair traatnant dlaeuaaad. 
Unlike cases that occur at tha surface, relief fron symptoM 
occurred at a pressure difference of only 60 feet. Very snail 
pressure fluctuations (one foot out of eighty) were aufflciont 
to cause noticeable changes in synptona. Further, pain occurred 
lanediataly and acutely after pressure drops. 

194. BENNETT, P. B. 
Parfornanca lapairnant in deep diving due to nitrogen, helltai, 

neon and oxygen. 
In C. J. Lanbertsen (Ed.) Proceedinaa o£ the third aywpealuq on 
underwater phyaiolosy. pp. 327-340. Baltlaore: The Willlaaa 
6 Wilkina Co., 1967. 

In connection with a study on parfornanca, tha author reported 
that at 600 feet "dissineaa and nausea and vary occaaionally... 
vonlting" occurred "during tha latter part of the exposure or at 
the initial stops during daeoapreaaion (p. 334)." 

195. BORASI. G., and C. SPERATI. 
I.   Ipoaeuaia laprowlae nai aonaotaafori.    (Summary in English.) 
Ann, tar. Ot. Wn. Far. 66:897-905. 1967. 

Ttoo of three divers reported vertigo; one had "ipo-reflessla 
veatibulara aenpre a deatra (p. 898)," that la, auppressed 
response in tha rl^it aar. 
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196. BUHLMANN, A. A., «nd W. WALDVOGEL. 
The CrMtMnt of daconprMtlon aeeldmM. 
ÜSk- *?A- tSSA 33:487-491, 1967. (In English) 

Tha authors raport Chat from thalr «xparlaneaa approxlmataly 
1 in 8 aecldants from daap chambar sxpoauras (11-23 ata) In- 
volved tha labyrinth and naarly all (9 of 11) of thaaa raquirad 
traatnant. Of tha ramainlng accldanta (71), 22 did not raquira 
treatment. Tha only caaa of pananant damage tnvolvad tha 
labyrinth (hearing). 

197. DOLL, R. E., and T. E. BEXGHACE. 
Interrelationships of several paranatara of daeonpraasion 
sickness, 

U. S. Navy Experimental Diving Unit, Wash., D. C, Raport No. 7-65, 
1 March 1967. 

Tha coding of DCS symptomatology is shown in an appendix to this 
paper. The codes for different symptoms «hich could be a reflec- 
tion of vestlbular Involvement tend to have high mnbers (e.g., 
12 and 20 for "dissinaas/vertigo," and "equilibrium dlaturbance" 
(p.28X and tend not to be grouped together. Both of these factors 
could cauae underestimation In reporting and data analysis. 

198. GOULON, N. 
Rsaultata de l'oxygenotherapie hyperbare dana 13 cas de'enbolle 

gsseuse cerebrale et dans 10 eaa d*accident de decompression 
chec dee tubistes. (Results of hyperbarie oxygen therapy in 13 
cases of cerebral gaseous enboll and 10 cases of decompression 
accldanta in pipe workers.) 

Anesth. Analg. (Paris) 24(4);431-438, 1967. N.V. 

199. GREGG, J. B., and N. R. FERRELL. 
Cochlsar and vestlbular damage from middle ear pressure change. 
Eye Ear Noae Throat Moo. 46:464-470, 1967. 

Although most of the references are "Personal Communication" this 
article is a good source for additional eases of vestlbular in- 
volvement due to pressure. 

200. MCCALLUM, R. I. 
Deconpression of compressed «ir workers in civil en^tneerinK. 
Great Britain:   Oriel Press, 1967.   ""   " 

Hwy good articles appear in this collection.    The entire book 
should be perused.    An item In the Introduction is of Interest: 
if a Joint pain (bends) occurs in about IX of all decompressions 
(cf. Doll. 1965, #163; Keays, 1909, #22; Patton and Wälder. 1954, 
#100; and articles in this book), but 19Z of "tunnellers in 
compressed air who were synptomles8...had bone lesion« (p. vll)," 
then perhaps a similar relationship exists between vestlbular/ 
neurological symptoms and subsequent permanent deficit.    Stated 
differently,  the incidence of symptoms may underestimate by a 
good deal the ultimate identifiable damage done to an organism. 

201. MILES, S. 
Medical hazards of diving. 
In C. N. Davles, P. R. Davis, and P. H. Tyrer (Eds.) The effects 
of abnormal physical conditions at work, pp. 111-120, Edinburgh: 
E. & S. Livingstone, Ltd., 1967. 

Of 200 diving accldanta (SCUBA) reported, 22 died of asphyxia and 
of these, two Inhaled vomit, "...a situation may occur where 
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lll-f Ittlng hoodi block the tar« so that though the mlddlt «w «quallsM with 
the nasopharynx the external meatua nay remain at a lower preasur« and the 
drum Is drawn outwards (p. 119)." Nor« Importantly, perhaps. If the hood 
has been moved for pressure «quailsatten, «on« very cold water may b« l«t In. 
(RK) 

202. NICHOLSON, A. N., and J. EFNSTING. 
Neurological sequelae of prolonged d«eompre««lon. 
Aeroag. Med. 38(4):389-39«, 1967. 

Concerns altitude decompression. 

203. PANOV, A. G., and M. P. EL1NSKY. 
Stertye formy loraahenlya nervnol slstemy dekomprcsslonnol etlologli u 
vodolazov. (Atypical forma of nervous system disorder« fron decompression 
In divers.) 

Zh. Nevropatolog. Palkhlat. 67:1791-1795, 1967. 

204. ROZSAHECYI, I. 
Decompression tables In civil engineering in Hungary. 
In R. I. McCallum, (Ed.) Decompression of compressed air worker« In civil 
englneerini. pp. 41-45. Proceedings of an international working party 
held at the Ciba Foundation, London, October, 1965. Newcastle 
upon Tyne: Oriel Prea«, 1967a. 

205. ROZSAHECYI. 1. 
Decompression «Icknes« and the Hungarian schedules. 
In R. I. McCallum,  (Kd.) Decompression of cowpwed air worker« in civil 

engineering,    pp. 99-113.    Proceeding« of an International working party 
held at the Ciba Foundation, London, October, 1965. Newcastle upon Tyne: 
Oriel Press, 1967b. 

206. ROZiiAHECYI, I. 
Neurological damage following decompression. 
In R. T. McCallum (Ed.) Decoapresslon of cewreaaed air worker« In civil 

engineering,   pp.  127-137,    Proceeding« of an international working party 
held at the Ciba Foundation, London, October, 1965.    Newcastle upon Tyne: 
Oriel Press, 1967c. 

This article la a narrative version of Ronahegyl and Roth (1966b, #189), 
wltii somewhat more speculations, plus a good discussion by symposium 
participants. 

207. WÄLDER, D. M. 
Adaptation to decompression sickness in caisson work. 
Blometeoroloy 2 (pt. 1):350-359, 1967a. N.V. 

208. WÄLDER, D. N. 
The effectiveness of the British decov.pres«ion table. 
In R. I. McCallum (Ed.) Decompression of compressed air worker« in civil 

engineering,    pp. 65-70. ' Proceeding« of an International working party 
held at the Ciba Foundation, London, October, 1965.    Newcastle upon Tyne:    Oriel 
Preaa, 1967b.    N.Vt 

209. WÄLDER, D. N. 
Aetiological factor« In decompression sickness. 
In R. I. McCallum (Ed.) Decompression of compressed air workers in civil 

engineering,    pp. 114-126.   Proceedings of an international working party 
held at the Ciba Foundation, London, October, 1965.    Newcastle upon Tyne;    Oriel 
Preaa, 1967c.    N.V. 
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210. WALDER,  D. N. 
DaconprMslon tleknns In tunnel werken. 
In C. H. Davlu. P. R. Davit, and T. H. Tyrar (Ida.)   Tha affaeta of 

■bnynyl phyalcal condltlona at work,   "-dlnburxh:   B. I S. Llvlngatona, 
Ltd.. 1967d. 

He point» out that while <1Z of all dlvea result In accidents.  > 20X of the 
divers appear to have neeroeie.    Perhaps alallar ralationahlpa can be 
demonstrated regerdlng veatlbular synptomatoloKy In dlvlnR and permanent 
vestlbular/neurologlcal effecta. (RK) In addition, he feala that probably 
everyone experience» DCS, but swat don't report it bscauae it Isn't mnly. 
Perhapa vertigo, or a similar symptom, could be uaed to ecreen persons 
who may profit by extra decompression time.    (RK) 

211. BAYLISS, G. J. A. 
Aural barotrauma in naval diver». 
Arch. Otolarjmgol. 88:49-55,  1968. 

This report is mainly of intereat aa an auditory study.    However, the 
author's speculation (p. 146} regarding selection procedures aa a possible 
Influence on the low Incidence of vertigo in his population vs. others 
Is Important.    Shilling and Everley (1942, #57) make   a aimilar point in 
another context.   These factora could result in an undareatination of the 
problem of vertigo in populatlona with leea vigorous selection procedures. 

212. DAVIS, C. D. 
A review of skin diving hazarda. 
Mad. J. Auat.  55(6);230-235,  1968.    IM^ 

213. ELINSKII, M. P., and I. V. ROGOZINA. 
Tserebral'nye rasstroiatva prl dekonpresslonnoi Bolezni.    (Cerebral dis- 

orders in decompression sickness.) 
Gig. Tr. Prof. Zabol. 12:16-20, 1968.   N.V. 

214. FRYER,  D.  I. 
Evolution of concepta In the etiology of benda. 
Aero8£. Ned.  39(10) 1058-1061, 1968. 

A good historical treatment. 

215. GILLEN, H. U. 
Symptomatology of cerebrel gaa embolism. 
Neurology 18:507-512, 1968. 

The euthor statea the aymptoms of cerebral gaa embolism (dlsxlneaa, 
nausea, end visual disturbances reported In 20Z of the cases investigated) 
is similar to, and should be compared with, nporta of veatlbular   • 
aynptoma of DCS. 

216. KELLEY, J.  S., T. E.  BERGHAGE,  and J. K. SUMMITT. 
Review of diving accident reports, 1967. 
U. S. Navy Experimental Diving Unit, Wash., D. C, Raaaareh Report 10-68, 

1968. 

217. LABA,  L. 
Przypadek choroby keaoncwej z zespelem Meniera u Nurka, leczony recompreaja 

z zastosowanlem tlenu pod cianleniem, 3,4 atn.    (A caae of decompression 
sickness with Menlere's syndrome, in diver treated by recompreeeion with 
pure oxygen under 3.4 atn. pressure.) 

Bull. Inst. Mar. Med. Cdanak 19:191-195, 1968. 

The English summary indicates that dizzlneaa and vomiting occurred, aa well 
ea pain in lumbar-saccral region. 
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218. LAMBERTSEN, C. J. 
Modern aspects of treatment of dteoaprualon alckness. 
Symposium on Undersea-Aerospace Medicine, Miami, Florida, May 9, 1968. 
Aaroap. Mad. 39(10): 1095-1093, 1968. 

219. MCCALLUM, R. I. 
Docompraaalon sickness:    A review. 
Dr. J.  Ind. Mad. 25:4-21, 1968. 

Table I (pp. 6, 7) shorn that type II rangaa fron 2 to 17Z in • ravlew 
of 13 major caisson works between 1914 and 1966.    It appears that type I 
and type II are mutually exclusive, and tho former category la uaed in 
preference to the latter.    This would undereatlmate the Incidence of 
type XI cases. 

220. PARKER, D. E., H. E. VON CIERKE. and H. RESCHKE. 
Studies of acoustical stimulation of the veatlbular system. 
Aerosp. Med. 39(12): 1321-1325, 1968. 

This study and references In the author's bibliography ahow that noise 
can result In vestlbular stimulation and should be considered In connection 
with noise levels in pressure chambers (Murry, 1970, #956). 

221. RICCIO, D. C, and J. S. THACH. 
Response auppresaion produced by vestlbular stimulation in the rat. 
J. £«£. /mal. Bühav, 11(4);479-488, 1968. 

A "behavioral approach [providing] a sensitive and quantifiable technique 
for assessing the effects of vestlbular stimulation in animals (p. 479)" 
is described using FR, VR, VI, and PI schedules. 

222. U. S. NAVY. 
U. S. Naval flight surgeon's manunl.    Wash., D. C.i   U. S. Covt. Printing 

Office, 1968. 

"The danger of pressure vertigo is that It occurs suddenly, may persist 
for 10 to 60 seconds, and Is apt to occur at a critical time In flight whan 
the plane is either gaining or losing altitude rapidly." 

223. WALTREGNY, A., M. LAMEY, and J. MAWET. 
Surveillance continue electroencephalographique at electrocardiographiqua 

da la plongee a 1'alr en caisson (4 ATA). (Continuous electroencephalo- 
graphlc and electrocardiographic surveillance of submergence in caisson 
(4 ATA). 

Acts Neurol. Bel£. 68:851-861. 1968. N^ 

224. BAYLISS, G. J. A. 
Civilian diving deaths in Australia. 
J. Forensic Med. 16:39-44, 1969. 

The author reports the cause of death in 71 drownlngt: Decompression sick- 
ness was a factor In 9 ("neurological Involvement was responsible for most 
deaths from decompression sickness [pp. 42, 43]"); 30 were cause unknown. 
Not mentioned but possibly a factor in the cause unknown category is 
dlsorlentatlon. 

225. BEHNKE, A. R. 
New approaches to medical aspects of work in compressed air. 
J. Ocsug. Med. 11:259-272, 1969. 

Dizziness and ataxla were reported, in some cases exposed only to 9-16 psl. 
The author feels that type I DCS should bs called "mild (p. 263)" and 
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typ« II DCS "■«rloua (p. 264)." Ha faals alto that raaldual InpalmanC 
Is likely wich aarloua DCS. Othar atudiaa ara raviawad whara tha ratio 
of type I to type II la batwaan 6:1 and 24il. Tha Importance of th» 
patency of auditory tubea, and auditory acuity aa a concern ara 
mentioned (p. 261). 

226. BENNETT, P. B. 
Haiarda of Inner apace. 
Sei. J. pp. 64-69, April, 1969. 

"Sometimes the tremors ware accompanied by diiziness, nausea, and even 
vomltlnR [to depths between 90 and 240 metera] during tha latter part of 
the exposure or during deconpreaaion (p. 66)." 

227. BRIERLEY, J. B., and A. N. NICHOLSON. 
Neuropathological corralatea of neurological impairment following prolonged 

decompression. 
Aerosj). Mad. 40:148-152, 1969. 

In addition to a report of cereballar and other CNS pathology thla paper 
contains a useful bibliography.    For connection of cerebellum and veatlbu- 
lar system see Wang and Chinn (1956, #361); Brodal, at al.  (1962, #383); 
and Brodal (1966, #427).    For bubbles In the cerebellum, aae Erdman 
(1913, #29). 

228. COCKETT, A. T.  K., R.  T. KADO,  and R.  M. NAKAMURA. 
The patho-physiology of decompression sickness. 
Rev. Ph/eiol. Subaquatl^ue Med. Hyparbare 1:199-202, Jan./Har. 1969.    N.V. 

229. FRUCTUS. X., and J. C. RICCI. 
Reflexions sur deux cas de maladle da la decompression (M.D.D.) 
In Bulletin Medsubhyp 1, pp. 10-12, French Association for Subaquatlc and 

Hyperbaric Medicine Service, 13 Marseille, Daceibar, 1969. 

230. GRIFFITHS, P. D. 
Clinical manifestations and treatment of decompression sickness in compreaaed 

air workers. 
In P. B. Bennett and D. H. Elliott (Eda.) The physiology and medicine of 

diving, pp. 451-463. Baltimore: Williams and Wllkins Co., 1969. 

The author distinguishes between type I (e.g., pain) and type II (e.g., chokes, 
CNS) symptom. Claims the latter are more traumatic and appear earlier 
post-dive. It may follow that:  (a) type II could be a useful premonitory 
sign of type I If workers could be encouraged to be candid; (b) aone typo ZI 
symptoms may appear more benign than type I and tha worker may Ignore then 
unless type I symptoms occur, with the result that tha Incidence of type II 
symptoms Is underestimated. 

231. KIDD, D. J.. and D. H. ELLIOTT. 
Clinical manifestations and treatment of decompression aickness In divers. 
In P. B. Bennett and D. H. Elliott (Eda.) The phvalology and medicine of 

diving, pp. 464-490. Baltimore: Williams 4 Wllkins, 1969. 

A good review of diagnostic claaalflcation with data. They conalder that 
'the staggers' "...is a disturbance of labyrinthine function with vertigo, 
nystegpia, nausea and vomiting (p. 471)." 

232. LANG. J., I. ROZSAHEGYI, and T. TARNOCZY. 
Investigations of the hearing loss of calason-workara. 
Proceedings of the III. Conference agalnat nolae and vlbrationa. Bueur*9tl, 

1969. NjVt 

233. MORRISON, L. E. 
The aara, the nose, and the diver. 
Eye Ear Noae Throat Mon. 48:508-511, September 1969. N.V. 
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234. SUMMITT, J. K., J. S. KELLEY, J. M.  HERRON, and H. A. SALTEMAN. 
Joint U. S. Navy—Duke University 1000-foot saturation diva. 
U. S. Navy Exporlmsntal Diving Unit, Wash. D. C,  Research Report 3-69, t 

41 p. May,  1969.    N^ V 

1970-1972 

235. ADOLFSON, J., K.  BJERVER, E.   FLUUR,   and L.  GOLDBERG. 
Veatlbular reactions during hypcrbarlc conditions. 
Forsvarsinedlcln (Stockh) 6:234-238,  1970. 

The authors found no difference In the vestlbular ocular reflex at 10 ata 
Induccsd by head (relative to neck)  displacement—but see Hlnokl and 
Teray.ima (1966,  #431).    This studv should be repeated with whole body 
stimulation to mlnlnize cervical inputs,  then chataeterlstlcs of the fast 
phase and slow phase velocity should be studied (RK), In addition to slow 
phase displacement.    See also Kotnskovs (1970, #751). 

236. THE ATHLETIC INSTITUTE. 
Human performance and scuba dlyiiv.. 
Proceedings of the Symposium on Undervater Physiology, La Jolls, Calif., 

April 10-11,  1970.    Chicago:    The Athletic Institute,  1970. 

237. BENNETT, P.  B.,  J.  MORRISON,  J.   BKVAN, P.  SHARPHOUSE, and J.  EATON. 
Interim report on some physiological studies during 1500 foot simulated 

dive. 
Royal Naval Physiological Laboratory Report IR 1/70, Alverstoke, England, 

1970. 

Authors state that during the compression phase;    "Rapid novements of the 
head were followed by a slightly delayed sense of re orientation (p.   23).'' 
"Decompression.    One subject  (P.S.)  devrioped symptoms indicating loss of 
sense of balance including nausea and vomltim>, especially whilst the eyes 
were open (p.  24.).''    LyinR motionless helped.    Decompression was attempted 
and helped somewhat, but caused svneopal symptoms In the other subject. 

238. BUHLItANN, A.  A., H.  MATTHYS,  H.  C.  0VERP.ATH, P.  B. BENNETT, D. H.  ELLIOTT, 
and S. P.  CRAY. 

Saturation exposures at 31 ata In an oxvgen-hellum atmosphere with excursions 
to 36 ata. 

Aerosp. Med.  41(4);394-402,  1970. 

The authors report:    in a 2-liour exposure to 31 ata, 2 subjects were symptom 
free; in a four-hour dive to 31 ata, vertigo,  tremor, and tachycardia 
appeared in one subject and nausr.i in t'ie other; In a third group of 2 sub- 
jects, both had trenor,  1 had tachycardia and the other vertigo and nausea; 
of 3 subjects exposed to 31 ata with excursions to 36 ata, 1 had nausea and 
vertigo. 

239. CHAP'-AN, R.  M..  C.   P.  CAWNIUS,  and J.  T.  EPflRST. 
Alpha and kappa electroencephalogram activity in eyeless subjects. 
Science 171:1159 1161,   mn. 

This study questions the results of Llppold  (1970,  #247)  and Mulholland and 
Evans  (1965,  <'169)  regarding eye movements and EEn. 

240. DE»1ARD,  P., P.   FREDENUCCI.  and A.   APPAIX. 
Traicmcnt hyperbare des surdites brusr^ics et des surdltes de ]'oreille-inteme 

par barotraumatisme.     (Hyperbaric  treatment of sudden deafness and of deaf- 
ness of the inner car caused bv bare trauma.) 

In Bulletin Mcdsubhyp No.   1,  French Association for Fubaquatlc and Hypcrbarlc 
Medicine, pp. 13-14.    Salvator Hospital,  13 Marseille (9e), December, 1969. 
Trans,  from French, NIC Trans.  No.  3070, \aval Intelligence Command Ildqtrs., 
Wash. D.  C.,  22 June 1970. 
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241. EICHEL. B. S., and LANDES, B. S. 
Sansorlneural hearing, loaa cauaad by akin dlvlnr. 
Axflb* SXfilsauak' ««wi-ui, 1970. 
Of two caaaa of unllataral bearing loaa ona paraon had dliilnaaa and balanca 
prob lam. 

242. ELINSKII, M.  P. 
Daconpraaaion dlsordera after expoauroa to a "safe praaaura" or a "safe 

altitude." 
WULt1-' Ää- !•  7'87-92, 1970. 

Deacrlbea aome neurological dlaturbancaa and provide» the translated title 
of Russian literature appearing within the paat twenty years. 

243. ENDERS, L.  J., and E.  RODRIGUU-LORZ. 
Aeromedlcal consultation service caae report: Alternobarlc vertigo. 
Aeroap■ Med. 41(2):200-202. 1970. 

Claims alternobarlc vertigo Incidence nay be undereatimeted. Contributing 
factors and differential diagnoses are diacuaaad. 

244. GRAYBIEL, A.  (Ed.) 
Fourth symposium on the role of the veatlbular organs in apace exploration. 
Naval Aerospace Medical Institute, Pensacola, Fla., Septeaber 24-26, 1968. 

Report No. NASA SP-187, 1970. 

This volume plus Grayblel (1965, #417; 1966, #576; 1967, #450) are the beat 
collection of studies of the veatlbular apparatua. Sec also Camia (1930, 
#299). 

245. KREPS, E. N., et al. 
Hyperhaf'c epilepsy and narcosis. 
Joint Publications Reaearch Service, Wash., D. C, JP*S-S1714, 4 November 

1970. 

Several articles which deal with CNS effects (in nan and anlmala) fron 
hyperbaria are contained in thia translation. 

246. LEHMANN, H. J., K. HELD, and G. WERNER. 
Neurologiache Folgezuatande der Taucherkrankheit. (Neurological conditions 

resulting fron diver's diaeaae. Trans, by Mra. A. Woke, NVRI, 1972.) 
Neryenarat 41:189-193, 1970. 

This atudy shows that neurological deficits involving the vestibular 
apparatua and its connections occur in connection with a career in com- 
pressed air work (see also Lang, 1971, #278). 

247. LIPPOLD, 0. 
Origin of the alpha rhythir. 
Nature 226:616-618, 1970. 

Changes in EEC are symptoms of the HPNS syndrome, and this atudy suggests 
that eye movements are related to EEC changes. The relationship of eye 
movements to vestibular stimulation la wall known (cf. Rohinson, 1968, #595). 

248. OVERRATH, G., H. MATTHYS, and A. A. BUULMANN. 
Saturation experiment at 31 ata in an oxygen-helium, atmosphere. 
Helv. Med. Acta 35(3): 180-200, 1970. 

Mentlona veatlbular symptomatology aa part of tha high pressure nervous 
system syndrome. 
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249. PUNTK-LANGOIAMP. 0., P. MAESTRACCI. and H. NICOLAI-HARTER. 
Deux Gas da dutruetlon Ubyrlnthlqu« arrA4 plonMM. 
In Bulletin Madsubhyp No, 4, Edita par la COIMX B. P. 143 MazarRuas, 13 

Marseille. Dacamber 1970. 

This article deacrlbea two Inataneaa of labyrinthine damane.    In addition, 
other articles In this Bulletin contain mention of veatlbu'ar difficulties. 

250. STANO,  P.  F.,  and E,  L. WIENER. 
Diver performance In cold water. 
Hum.  Kactpxa. 12(4):391-399, 1970. 

A Rood bibliography on cold water performance.    Data showed also that one 
of 14 people were nauseated (p.  393)—perhaps due to caloric Irrigation of 
the vestlbular system.    (RK) 

251. U.   S.  NAVY. 
Ü.  S. Naja, dlvlnn manual. 
NAVSHIPS 0994-001-9010." Wash., D.  C.:    U.  S. Govt. Prlntlnp Office, 1970. 

Very small mention of vestlbular function« la made In this publication. 

252. VOROSMARTI. J., and M. E.  BRADLEY. 
Alternobarlc vertigo in military divers. 
MlUt. Med.  135:182-185, 1970. 

253. ZAL'TSMAN, C. L. 
Initial manifestations of hyperbarlc epilepsy In man. 
In Clperbarichesklye epilepslya 1 narkos. pp.  155-162.    Leningrad; 1968. 

Trana. In Kreps, E. M., et al., Hyperbarlc epilepsy and narcoala.    pp. 26-43. 
Wash. D. C:    Joint Publications Research Service, 4 November 1970. 

This compilation (90 pp.) contains chapters from a book of about 300 pages. 
Most of the articles deal with the CNS effects of compressed air and gas 
mixtures (e.g., helium and argon), are excellent, and will repay careful 
reading.  (RK) Symptoms of the high pressure nervous system syndrome are 
reported, particularly with regard to performance and EEC changes.    Few 
references to subjective symptoms "heaviness in the head (p. 49)" and 
"nausea (p.  50)" are mentioned.    Reports of "fullness of the head" are re- 
ported (cf. e.g., Wendt, 1951, #345), often in connection with motion sickness. 

254. ZINKOWSKI, N. 
No air and bad air. 
Undercurrents   pp.  19-23, May 1970. 

255. ADOLFSON, J.  A. 
Inert gas narco8ls--A review. 
Lecture presented at the Symposium on "Man in the Sea," University of Florida, 

Communication Sclencea Laboratory, Oalnesvllle, Fla., 29 April 1971. 

Some of the symptoms mentioned are, most likely, of vestlbular origin.    A 
good bibliography. 

256. ALVIS, H.  J.     (Ed.) 
Hazarda of valsalva maneuver. (Kctor's Note.) 
Hyperbarlc Medicine Newsletter 7(5);6. 1971. 

Describes the hazarda of valsalva when used to clear the ears. 

257. ANON. 
Unique diving maak reduces jaw fatigue. 
Oceanol. Int. 6(3):34, 1971. 

nt of a new mask by General Aquadyne, Inc., to minimize Jaw 
(ct. Pinto, 1966, »436; Costen.  1934, «302; Fields, 1958, 1117.) 
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258. ANON. 
OPNAV Pom 9940/1(4-70) Combined dtvinft 1««- nccMent Inlurv report. 

10,  19 Scptfmhar 1971. 

A case of vertigo la reported. 

259. ANON. 
Four dlvcra to try for 5,000 foot "dry" dive.    (Man In the Sen.) 
6£&4S.0.L< iV.«  H--l2 Aujtuat 1971. 

Thin  In a report of  the aame dive deacrlbed by Sundfuikcr (1972. 1291) 
where vcatlbular problena occurred. 

260. ANON. 
"Dry" dive to 5,025 feet ylolda valuable data. 
Oceanol. ^nt.  16-17, September 1971. 

Describes  the vestlbulnr aymptomatolofty of the Univcralty of Pennaylvanla 
Institute  for Envlronmentnl Medicine dive, 

261. BE1INKE,  A.   R. 
Decompression alcknesa:    Advances and Interpretations. 
Aejro8£. Mjj^. 42(3):255-267, 1971a. 

An excellent review and modem version of a previous paper by Dchnke (1947, 
#72), but with leas discussion of the earlier Invcatlpatora (e.g., von 
Schrotter). 

262. BE1INKE,  A.   R. 
Personal confminlcclon regarding diving physiological decrements (e.g., 

labyrinthine fluid volume, bone marrow aqueeze, and problems of the Inner 
ear).     16 December 1971b. 

263. BENNETT,  P.   B. 
Psychological, physiological, and biophysical studies of narcosis. 
In C. J.  Lambertsen (Ed.) Underwater physiology, pp. 457-469.    New York; 

Academic Press,  1971. 

Reporting on the work of others In helium diving, Bennett mentions... 
"dizziness and nausea during compression (p.  465)." 

264. DENNETT,  P.  B.,  and E. J. TOWSE. 
The high pressure nervous syndrome during a simulated oxygen-helium dive to 

1500 feet. 
Electroencephalogr. Clln. NejSSEllZäiS.1.'  3ls383-393, 1971a. 

A good review of the literature precedes a report of "vcstlbular decom- 
pression sickness,  resulting In vertigo, nausea, vomiting and photophobia 
(p.  387)" from 1500 feet in one of two subjects.    The remainder of the 
paper deals mainly with a study of other aspects of the WWS. 

265. BENNETT,  P.  B.,  and E. J. TOWSE. 
Performance efficiency of men brcathlnj» oxypen-helium at depths between 

inn feet and 1500 feet. 
Aerosp. Tted. 42(11)-lU?-1156,  1971b. 

"nizalness" and "nausea" reported by both divers (p.  1154). 
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266. BRAUER, R. W., R. 0. WAY, M. R, JORDAN, and D. E. PARXI8H. 
Expertnnntal studios on the high prusure hypsraxeltablllty syndrena 

In various mannvallan spades. 
In C. J. Lambertsen (Ed.) Undep^tay phvaloloay. pp. 487-500.    Naw York: 

Academic Press,  1971. 

Behavioral maaauraa of veatlbular atlnulatlon In animal« ara difficult to 
assess  (e.g., dlislness, nausaa), but perhapa ara praaant In connactlon 
with the high pressure hyperaxeltablllty ayndrome (aae p. 49ft) aa thay ara 
In man (cf.  Bennett. 1971, #263). 

267. BROWN,  T,  M. 
Vertigo due to Increased middle ear preaaur«: Six-year experience of the 
Aeromedical Consultation Service. 

Aerosp. Med. 42(9):999-1001, 1971a. 

Case histories of alternobarlc vertigo ara deaeribed. 

268. CAVE,  F. M. 
Some comnents on a akin-diving death. 
Med. J. Aust. l(l5):803-804, 1971. 

This paper should be read In conjunction with Fields (1958, p. 537, 1117) 
since the latter of fera a mechanism by which the death might be explained. 
Cave offers a different explanation. 

269. CHOUTEAU, J., J. M. OCANA de SENTUARY, and L. PIRONTY. 
Theoretical, experimental and comparative study of compression as applied 

to Intervention dlvea and saturation divea at great depths. 
Physiological Studies Report N. 1.71 CEMA, March 25, 1971.    (Trans, from 

French by M. E. M. Uaahmall, CNR contract N0O14-67-A-O214-0009 with the 
Biological Sciences Communication Project Medical Canter, The George 
Washington University, Waah. D. C.) 

Describes deep dives where symptoms of the high preaaure nervous system 
(HPNS) syndrome have been observed and includes as part of the syndrome 
"nausea, vertigo...(p. 1)."   Considers HPNS resembles neurovegctative 
symptoms of the vagotonlc type (p. 35), and it la known that vagatonic 
effects tend to adapt, as In motion sickness. 

270. COVEY,  C.  W. 
Simulated dives Indicated nan can work down to 5,000-foot deptha. 
Undersea Technology 12(9):19-20. 1971. 

The veatlbular problems of the 1200 foot University of Pennsylvsnla, 
Institute for Environmental Medicine dive are reported. 

271. DEMARD,  P. 
Hyperbarle et oxygenotheraple hyperbare en oto-rhlno-laryngologie. 

Doctoral thesis,  1968.    185 p.    (Hyperbaria (life under high preaaure] 
and therapy with oxygen at high preaaure in otorhlnolaryngology.) 

NAVSHIPS Trans. No.  1292, Wash., D. C. June 1971. 

The latter portion of this thesis deals with barotrauma.    It has an ex- 
haustive bibliography, and caae histories and epidemiology are included. 
Of particular intereat is the section on "Barotrauma of the Xatamal Bar" 
(p.  211 of the NAVSHIPS Tranalation). 
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272. EDMONDS,  C. 
VertlRo In diving. 
Royal A- -if rail an Navy School of Undexvau t Nadlclne,  Balmoral, N. S. U. 

2091,  Report No.   1/71,  1971. 

An outstanding review article—probably the best single source regarding 
the medical implications of  the vcntlbular apparatus In compraaaed air 
work.    A noBology  for differential  diagnnsls of vertigo in diving is 
offered  (p.   7),   and  this or a slmllnr classification phoulil b« adopted. 
Case histories  are  Included;  etiologies and countermcanures arc suggested, 

273. TOICTUS,  X.,  and P.   FRUCTIIS, 
Research program on uuing various gaseous mixtures  for very deep dives. 
Trans,   from French by L. J.   Robbina.    NAV8H1PS Translation No.   1276,  58. 

Dept.  of Navy,  Wash., D.  C, May  1971. 

Vertigo, disorlentatlon, and vomiting mentioned throughout.    Additionally, 
the high pressure nervous system syndrome is described,  and svmptoms of 
drowsiness are  emphasized.    The soporific effect of vestibular stimulation 
is well known and should be conai'lered. 

274. FRUCTUS,  X.  R. ,   R.   W.   BRAUER,  and R.  NAnUET. 
Physiological effects observed in the course of slnulfitod dnep  chamber dives 

to a majclnum of 36.5 atmospheren in a helium-oxygen atmnhcro. 
In C.  J. Lanbertsen   (F.d.) Underwater physiology,  pp.   545  550.    New York: 

Academic Press,   1071. 

Vestibular problems during decompression (p. 546) ari1 mentionod. Also the 
"somnolence" (p. 547) mentioned may be of similar etiology to "drowsiness" 
in motion sickness   (nraybiol,  1966, /I576), 

275. 11E?T1.EMAN, II.  V.,  H.  J.  EATON, J. M. rCÄISON, P.   B.  BKJINETT,  and R. N. 
BAPNARD. 

Experimental observations on men at pressures between 4 bars  (100 ft.)  and 
47 bars (1500  ft.). 

Royal Naval Physiological Laboratory, Alverntoke,  England.    Report No.  1-71, 
1071. 

Vestibular prob Ions reported, 

276. JOHIJSTON,  D.  G, ,   and W.  D.   BURCE?. 
Injury and disease of sculia and skin divers. 
Postgrad. Mejd.  pp.   134-139, April   1971. 

A good section on ear injury. 

277. KENNEDY,  R.   S.,  W.   F.  MOPONEY.  R,   M.   P.M.r,  H,   C.   CPE^OIRF.,  and D.  0.  SMITIl. 
Comparative motion  sickness symv^omatology «ntl pcrfnr'-.incp d^crenents 

occasioned by hurricane penetrations   In C-121,  C-iy.,  an". P-3 Navy aircraft. 
Naval Aerospace Medical Research Laboratorv, Pensacola,  Fin., NAJ1RL-1139, 

July 1971. 

278. LANCE, J.,  I.   ROZSAIIECYI,  and I.  TARJWCZY, 
Kochleovestibulare Befunde bei Caissonarbeitern.     (Cochleovestlbular con- 

ditions in caisson workers.    Trans,  hy Mrs.  A. Woke,  MMRI,  1971.) 
Monat as chr.  Ohrenhellkd.  Laryngorhlnol,   Reprint 1,   1971. 

(Available from Verlag URBAN & SCHMARZENBERR, Kommandltgosellachaft, A-1096, 
Wien, Frankgasse 4.) 

Shows that residual vestibular proble-.s exlit In a ponulatlon of "432, pre- 
dominantly under 40, trouble free cai^^on workers  (p.  9)."    Refers to a larger 
report (100 pp.)  of the author and contains a few other references to their 
own work. 
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279. MCCOMUCK, J. G.. T. t. HICCINS, R. M. CLAYTON, and R. W. BRAUER. 
Auditory and veatlbular offaeu of hallua-oxyRan hyparbarte chanbar dlvaa 

to convulsion depths, 
62nd Maatlnft of the Acoustical Seclaty of Aawrlca, Oanvar, Colorado, 

19-22 Octobar 1971. 

Vaatlbular post-diva disorders ware obtained In guinea pigs similar to vastlbu- 
lar loss found in a pravloua study of squirrel aonkeys. 

280. PEGG, J. 
Five hundred sixteen ft. (16.6 ATA) five-day ocean saturation dive using a 

noblie habitat. 
Aerosp. Mad. 42(12):1257-1262, 1971. 

Vaatlbular problems (nystagmus and vertigo) In a dive two weeks previous 
(p. 1259) did not recur.    Some mention of auditory problems. 

281. REUTER, S. 11. 
Medical problems of the aport diver.    (Also Editor's note.) 
Hyperbsrlc Medicine Newsletter 7(6):3, 1971. 

Reports that "90X of the medical problems of the sport diver are centered 
around the middle ear (p.  3)." 

282. RUBENSTEIN, C. J., and J. K. SUMMITT. 
Veatlbular derangement In decompression. 
In C. J. Lanbertaen (Ed.) Underwater phyalology.    pp. 287-292.    New York; 

Academic Presa, 1971. 

Even though a conservative criterion was employed, veatlbular derangement 
Incidence appeara to be Increasing.   A very good discussion of possible 
etiologies Is Included. 

283. SMITH, R. W. 
Application of the critical Incident technique to accident research In skin 

and aeuba diving. 
Presented at the Human Factors Society Meetings, New York, 1971. 

The use of this technique ahould be explored, particularly If one wishes to 
establish the base rate of veatlbular symptomatology (vertigo, ataxla, etc.). 

284. SUMMITT, J. K., and S. D. REIMEP.S. 
Noise:    A hazard to dlvera and hyperbarlc chamber personnel. 
Aerosp.. Med. 42(11) :1173-1177, 1971. 

This article reports, among other things, right mandlbular numbness.    It 
should be compared with Pinto (1966, #436) and Costen (1934, #302); 

285. UDDIN, D. E., T.  L.  SALLEE, R. E. DANZIGER, E. M. NEPTUNE. J. M. ALEXANDER, 
E. T. FLYNN, and J. K. SUMMITT. 

Biochemical studies during saturation diving:    TWo expoaurea at 19.2 ATA with 
excursions to 23.7 ATA. 

Aerosp. Med. 42(7):7S6-762, 1971. 

286. ADOLFSON, J.,  K.  BJERVER,  E. FLUUR, and L. GOLDBERG. 
Balance disturbances In divers at 10 ATA ambient air pressure. 
Manuscript (1970) cited In J. Adolfson, and T. Berghage.   Man*a sensory 

processes In the underses snylronment.    In prass.. 
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287. ALVIS, H. J.   (Ed.) 
Simulated dives to r<,000 feet. 
llyptrbarlc Medicine Newlettcr 8(1):7, ;(/2«. 

Mentions the ^estibular disturbances in tha diva conducted at the University 
of Pennsylvania, Institute for Environmental Medicine. 

288. ALVIS, II. J. (Ed.) 
Aseptic bone necrosis. 
Hyperbaric Medicine Newsletter 8(3)tlf, 1972b. 

Reporting on a symposium at USN Submarine Base, New London, it was described 
that 5 to 20£ of compressed air vorken have aseptic bone necrosis even 
though they experience no syruptorvi and nay  not have experienced decompression 
sickness. The posr.lhillty exists that vcstibular deficits are present in 
the same way in a diver population. (RK) 

289. KENNEDY, R. S., and A. R. FRECLY. 
Depressed vcstibular function in Navy divers as reflected by caloric irri 

gation thresholds. 
In press. 

290. KENNEDY, R. S., and J. A. DIACIIEI.KO, 
A review of diver vestibular acclents. 
In press. 

291. SUNDMAKER, W. K. H. 
Vestibular function. 
Presented at the Special Summary Proßrpn-Pr^dlctive Studies III, University 

of Pennsylvania, State College, Pa., 5-7 April 1972. 

Of four men exposed to a simulated depth of 1200 Pf!", three experienced 
several vestibular problems (nnui.sa, dizziness, nystagmus) with residual 
effects apparent post-dive. The problems did not appear to coincide with 
changes in pressure. The symptons were somewhat similar to those of 
cupulolithlasls (Schuknacht, 1960, #493), although other dlngncaes 
e.g., Costcn's syndrome (1934, #302), epidemic vertigo, bubble formation, 
etc., are possible. 

See also: 

Refetences 295, 297,  302,  306,  315, 338, 339. 345,  349,  354, 359,  362, 367, 

369, 370, 390, 393, 403, 408, 411, 421. 424. 429, 431, 433, 436, 443, 444, 455, 458, 

464, 472. 473, 474, 483, 490. 495. 496, 505, 511, 512, 521. 524. 552. 555, 558, 562, 

577, 596, 610, 612, 626.  716,  734,  762. 773, 774, 824, 878, 895,  899, 900, 901, 902, 

907, 914, 917, 918, 925.  926, 928, 947. 951. 956. 
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ADDEWDUM TO Cattwry I 

291a. KORNHUBER. H. li. 
NeuroloRle das Klolnhtma. (Naurology of tha caraballum. Trana, «d aunmarlsad 

by Nra, A. Woka. NMRI, 1972.*) 
Z. Ceaamta Naurol. Paychlat. 191:13, 196>. 

Tha old acructura In archl- or vaatlbulo-, palao- or splno- and nao- or 
pontoearabullum la »till uaeful for clinical oriantatlon. Supartor- and 
Infarior vermiform procaaaaa balong to tha aplnoearabullum. Both work 
togathar to maintain equilibrium and body posture. Lealona produce dis- 
turbances In equlUbr'am. Tha Infarior vermiform proaass ia also connected 
with position nyatagma. Tha middle veriform parts, especially folium and 
tuber, have a special function: apparently thay serve tha eight motor field. 
The anatomically found aomatotopic atruct  of tha superior vermiform process 
is clinically relevant—.* 

291b. VYSL0N2IL, E. 
Über eine umschriebene Ansamnlung von Otolonian im hinteren hautigen Bogengang. 

(A transcribed accumulation of otoconia at tha poatarior membranous aaml- 
dreular canal. Trana. and aummarlsad by Mra. A. Woka, NMRI, 1972.*) 

Monataachr. Ohranhailkd. Larynaorhlnol. 97:63-68, 1963. 

Tha occurrence of a globular formation at tha poatarior aemicircular canal, 
near tha common pillar ia reported. The author found thia change in three 
casea of severe naphroganous hypartonia and in one caaa of lupus erythematodes. 
It was found that large masses of otoconia build up thia globe, whereby layers 
of albumin traverse thia formation and simultaneously appear to repreaent 
the connective mass. The pathoganeaia of otoconia migration and masses of 
albumin ia dlscgased, and tha apparently glandular formation at thia location 
of tha aemicircular canal. Thia article should be compared with one on 
cupulothiaaia (Schuknacht, 1969, #493).* 
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CATEOOn II.    CLINICAL INVESTIGATION OP VISTUULAR 8YMPT0KATOU0CY. 

1900-1909 

292. BARANY, R. 
Unttrtuchungen ubtr dtn vom VastlbuUr-appam dat OhtM rafalaktorlaeh auapaloaean 

rhythmlaehan Nyatagaus und aatna Baglaltaraehainunxan. (InvaatlgaCiona on 
vaatlbular apparatus of tha aar, raflactlvaly ralaaaad rhythmic nyatagnua and 
Its accompanying synptoaa.    Suanary (pp. 91-95] trana. by Mrs. A. Woka, NMRI, 
1970.) 

Batiln:   Varlag Von Oscar Coblanti, 1906. 

An aarly raport of diagnostic taats. 

293. GRAY, A. A. 
T^a labyrinth of animala.   Vol. I. 
London!   J. 6 A. Churchill, 1907. 

Tha aourea for tha aiutony of tha labyrinth for »any aniaala.   Tha auditory and 
vaatlbular portions ara daacribad and tha dlaanaiena of all tha parta are liatad. 
In man, tha caliber of a canal is about 1.4 on; in nouaa, about .25 an. 

1910-1919 

294. WILSON, J. G., and F. U. PIKE. 
IV. Tha effects of atioulation and extirpation of tha labyrinth of tha aar 
and their relation to tha motor ayatem. 

Philoa. Trana. R. Soc. Lend; B 203:121-159, 1912. N.V. 

295. SCOTT. S. 
Vertigo and nystagmus aaaociatad with inflation of tha Euatachian tube. 
J. Larynyl. Rhinol. Otol.  34:51-52, 1919. 

It oceura. 

1920-1929 

296. CHAROUSEK, H. 
Zur machanlk dea Druekaymptoma.    (The mechanics of pressure symptoms.    Trana. 

by Mra. A. Woke, NMRI, 1972.) 
Z. Hale. Nasen Ohrenhaik. 15:225-227, 1926. 

297. GUILD, S. R. 
Observations upon tha structure and normal eontanta of tha ductus and aaccus 

andolymphatlcus in tha guinea-pig (cavia cobaya). 
Am. J. Anat. 39(l):l-56, 1927a. 

The circulation of the labyrinth la described. The article provides important 
leads In tha diagnosis of vaatlbular symptoms of decompression alcknass. (RK) 
Good bibliography, long article. 

298. GUILD, S.  R. 
Tha circulation of tha endolynph. 
Am. J. Anat.  39:57,  1927b.    NsVj. 

1930,-1939 

299. CAMIS, M. 
The physiology of the vestibular apparatus. 
Oxford, England:    Clarendon Press, 1930. 

An old, excellent, and only formal text of the vaatlbular system.    It is largely 
not out of data.    (RK) 

38 



300. HUGHSON. W. 
A not« »n the ralatlonahlp of Mrebrotpl--*! «nd InCralabyrlnthln« prcaiurM. 
A». J. "hyilol.  101;396-407, 1932. 

301. HU0HS0N, W., and S. J. CROWE. 
BxperlMntal Invaatlgatlon of tha phyaiologr of tha aar. 
Acta Otolarynyl. (Stockh) 18:291-339, 1932-33. 

The section on methods for measuring Che relationship of earabroaplnal fluid 
pressures and Intralabyrlnthlna pressures la Interesting. (PJC) 

302. COSTEN, J.  B. 
A syndrome of ear and alnus symptoms dependant upon disturbed function of 

the tenporomandlbular joint. 
Ann. Otol. Rhlnol. Larynaol. 43(1):1-15, 1934. 

Following removal of the posterior teeth tenporomandlbular Joint problems can 
occur and vertigo, among other synptom, has been reported.    Long-term 
mouthpiece use could produce similar problems.    (WC) 

303. SPIEGEL, E. A. 
Vertigo In brain tumors, with special refaranee to tha results of labyrinth 

examination. 
Ann. Otol. Rhlnol. Laryngol. 43:979-998, 1936. 

A good article with good references by a parson long concerned with the central 
connections of the vestlbular apparatus. 

304. MCINTYRE, A. K. 
The quick component of nystagpwa. 
Am. J. Physlol.  91:8-16, 1939. 

305. SPIEGEL, E. A., and J. B. PRICE. 
Origin of the quick component of labyrinthine nystagmus. 
Arch. Otolarvngol. 30:576-588, 1939. 

The relationship of the fast phase of nystagmus Co central arousal centers Is 
discussed. 

1940-1949 

306. JOHNSON, F. U., D. E. S. BROWN, and D. A. MARSLAND. 
Pressure reversal of tha action of certain narcotics. 
J. cali. comp. Physlol. 20:269-276, 1942. 

Pei-haps a clue Co the etiology of some symptoms associated wich proCracted 
exposures to high pressures will be found in this and related studies. 

307. MCNALLY, W. J., and E. A. STUART. 
Physiology of the labyrinth reviewed in relation Co aaaaieknaaa and other 

forms of motion sickness. 
WarMed. 2:683-771, 1942. 

A good review paper for vestlbular physiology as well aa motion sickness. 

308. SMITH, H. U., and G. W. MANNING. 
The relationship between daily urinary output and tha Incidence of decom- 

pression sickness. 
No. 2 Clinical Investigation Unit, RCAF, August 1942. (Cited in Adlar, 1964) 

See k'nvlck (1942, #309: 1943, #311). 
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309. WARWICK, 0. H. 
Tb« appannt raUtlonahlp of fluid balane« to tha Inctdanea of dacoapraaalon 

aleknaaa. 
Ho. 2 Clinical Invaatlgatlon Unit, KKt, U|lu. Kapert to HRC, April 1942. 

(Cltad in Adlar, 1964) 

High fluid axeratlon rataa appaar to afford OOM protoetien froa DCS Con- 
traat with hydrops tn Manier«'a dlaaaa«. 

310. WEVER, B. 0., C. M. BRAY, and M. J. LAWRENCE. 
Effacta of pressure In th« middle ear. 
I. £££>. Pavchol. 30:40. 1942. (Cltad by A. Pafam. 19S9) VJVJ. 

311. WARWICK, 0. H. 
Further atudlea on tha relationship of fluid Intake and output to th« incidence 

of decompression sickness. 
Flyln* Personnel Medical Section.    Mo. 1 "Y" Depot, RCAF, Halifax.    Report 

to NRC, Feb. 1943. 
(Cited by Adler. 1964) 

See Warvlek (1942, #309). 

312. KOS, C. M., and H. D. SMITH. 
Aviation otolaryngology. 
Handbook AAF School of Aviation Medicine, Randolph Fitld, Tax., 1944. 

A good handbook.    It would be useful if modified for high pressure and under- 
water etolaryngological examination. 

313. MORALES, M. F.. E. N. RATHBUM, R. B. SMITH, and H. PACE. 
Studies on body composition.    II.    Theoretical considerations regarding the 

major body tiaaue components, with auggeationa for application to nan.   8p. 
U. S. Naval Medical Reaearch Institute, Bethasda, Md.. Report Ho. 2, Project 

X-191. 7 August 1944.    N.V. 

314. 0GDEN, F. W. 
Tubal resistance and aero-otitis media. 
U. S. AAF School of Aviation Medicine. Randolph Field. Tex. 

Report No. 1, Project 268. 24 June 1944.   N.V. 

315. TEED, R. W. 
Factors producing obstruction of the auditory tube in submarine personnel. 
U. S. Nav. Mad. Bull. 42(2):293-306. 1944. 

316. BATEMAN, G. H. 
The effect of sinusitis on flying personnel, 
i- Larynxol. Otol. 60:110, 1945. H.V. 

317. NIELSEN, J. C. 
Studies of the aetlolosy of acute otitla madia. 191 pp. 
Copenhagen: Ejnar Munkagaard. 1945. N.V. 

318. SENTURIA, B. H. 
Etiology of externe otltls. 
U. S. AAF School of Aviation Medicine. Randolph Field, Tex., Project 349. 

Report No. 1. 15 pp.. IS January 1945.   NJ?... 

319. BIERMAN. H. R., and I. W. BRICKMAN. 
The relationship of dental naloccluslon to vacuua-otitis media and the uae of 

dental splints during descent from altitudes. 
Ann. Otol..Rhlnol. Larvwtol. 55(1):S-12, 1946. 

This paper ahould be considered with Pinto (1966. «436) and Coaten (1934. #302). 
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320. BROWN, B. R. 
Tha Incldtnee and reUClon of ayncopa to daeoapraaalon ateknaaa. 
J. Avlat. M«d. 17:257-264. 1946. 

Syneopal reaction« and vaatlbular ayaptonalology ara vary almllar and aay ba 
confuaad In dacoaprtaaton alekaaaa. 

321. EAGLE. W. U. 
Sacratory otltla aadla. 
Ann. Otol. Rhlno.l. Larvngol. 33:55-67. 1946. 

322. KELLY, U. J. 
Tha results of dantal therapy in 50 eaaei of aarotltla aadla in aubnarlne 

personnel baaed upon a new functional concept of Euacachlan Cuba blockage. 
U. S. Navy Submarine Baaa. New London. Conn.    Medical Raaaareh Dept.    Project 

X-434 (Sub. No. 89), Interval Report No. 1. 21 January 1946a.    NfV. 

323. KELLY, W. J. 
Dental treatment of trIsmus,  tinnitus, otalgia and ob»cure neuralgias. 
U. S. Navy Submarine Baaa. Now London. Conn.   Medical Raaaareh Dapt.    Project 

X-434 (Sub. No. 90). Interval Report 2. 31 January 1946b.    N.V. 

324. KELLY, W. J. 
A rapid dental treatment for tha Prävention of aarotltla madia. 
U. S. Navy Submarine Baae, New London. Conn.   Madical Raaaareh Dapt.    Project 

X-434 (Sub. No. 90). Interval Report No. 3. 1 February 1946c.    N.V. 

325. KELLY, W. J. 
An evaluation of a dynamic concept of dental treatment baaed upon a functional 

claasification of maloccluaion. 
U. S. Navy Submarine Baae, New London. Conn.    Medical Raaaareh Dapt.    Project 

X-434 (Sub. No. 90). Interval Report No. 4. IS February 1946d.    N.V. 

326. STERNSTEIN. H. J. 
Management of comnon aye. ear. nose, and throat conditions in naval practice. 
U. S. Nav. Med. Bull.  1041-1052. 1946.    N.Vf 

327. AHLEN. G. 
On the connection between cerebroapinal and intra-labrinthine pressure and 

pressure variation in the inner ear. 
Acta Otolarnaol. (Stockh) 35:251-257. 1947. 

328. BALLENGER, W. L.. H. C. BALLEMGER. and J. J. BALLENGER. 
Injuries and diseases of the tympanic membrane. 
In Diseases of the nose. throat and ear. pp. 637-641. Philadelphia: Lea & 
Febiger,'1947a. N.V. 

329. BALLENGER, U. L., 11. C. BALLENGER, and J. J. BALLENGER. 
Diseases of the Eustachian tubes. 
In Diseases of the nose, throat and ear, pp. 642-651. Philadelphia: Lea & 
Febiger, 1947b. N.V. 

330. CATCHPOLE. H. R.. and I. GERSH. 
Pathogentic factors and pathological consequences of decompression aickneaa. 
Physlol. Rev. 27:360-397, 1947. 

An excellent review paper and of particular use «hen considered along with what 
is known about vestibulsr physiology In making a differential diagnosis for the 
most likely source of a "bubble" with regard to veatlbular symptoms, although 
the latter are not described as such. They dein that bubblaa are about .025 mm 
in diameter and plug up arterioles of the same order of magnitude. Semicircular 
canals in humans are about 1 an In diameter (Gray, 1907, #293; 1908, #782). A 
good review of the pathology regarding the central nervous system (pp. 373 ff.), 
end an exhaustive bibliogr iphy. 
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331. SIMPSON. W. L. and J. E. WUCHER. 
A study of th« «utUchUn tubaa and thcir erlflcM «ad luatna In patlants 

with large oparativa dafacta living ülraet vlaualliatlon. 
Ann. Otoi. Khlqol. Laryny 1. 56:357-367, 1967.   NJ^ 

332. CAMWTHERS. 0. C. 
Dlsaaaaa of tha mlddla aar. 
In Plaaaaaa of tha ear. npsa, and thrift. pp. 201-210.    Baltlnora:    1ha William 

6 Wllklna Co.. 1948a.   N.V. 

333. CARRUTHERS.  D.  C. 
The conpllcatlona of auppuratlva otltla modla. 
In Plaaaaaa of th« aar. nosa. and throat. pp. 211-238. Baltlaora: Tha 
William & Wllklna Co., 1968b. N.V. 

334. FARRIOR, J.  B. 
Lymphold auatachlan aalplngltls:    Ita affact en tubal patency. 
Aych. Otolarvn^ol. 48:212-232, 1948.    N.Vf 

335. LEWIS,  R. S. 
CooBon aceldanta to tha aaro and thalr craatment. 
Mad. P£. 219:579-382, 1968. N-i. 

336. WEVER. E. C, M. LAWRENCE, and K. R. SMITH. 
Effacta of nagatlva alr prasaura In tha nlddle aar. 
Ann. Otol. Rhlnol. Larvpyl. 57:418-628. 1968. HJ^ 

337. JONES. M. F.. and F. C. EDMONDS. 
Acoustic and vaatlbular baronatry:   alr prasaura affaeta on hearing and 

equilibrium on unoparatad and fenaatrated ears. 
Ann. Otol. Rhlnol. Latvntol. 58(2)1323-366, 1969. 

338. LEMPERT, J..  E. G. WEVER. M.  LAWRENCE,  and P. E. MELTZER. 
Perllymph:    Ita relation to tha Improvement of hearing which fellows fanastratlon 

of tha vcatlbular labrlnth In clinical otosdarosla. 
Atch. Otolarynaol. 50:377-387, 1949. 

Dlacusaes effacta of praaaura changes within tha vaatlbular labyrinth occasioned 
by surgery. There may be leada here for understanding vsatlbular problems which 
occur at high pressure.    (RK) 

1950-1959 

339. CHANG, U. T., R. MARGARIA, and S. GELPAN. 
Pressure changea and barotrsuaa resulting from decompreaalon and racompraaalon 

In tha mlddla ear of monkeys. 
Arch. Otolarynyol. 51:378-399, 1950. 

The mechanism of barotraunatlc otltla media la described and atudled. 

340. ENGSTROM, H..  and S. HJORTH. 
On tha distribution and localization of injected dyes In the labyrinth of the 

guinea pig. 
Acts Otolarynyol. (Stockh) Suppl. 95:149, 1950. N^ 

341. HOOPLE, G.  D. 
Otitia madia with effualon—a challenge to otolaryngology. 
Larvngoacopa 60(4):315-329.  1950. 

342. HALLPIKE. C. S., H. S. HARRISON, and E. SALTER. 
Abnoraalitles of tha caloric teat results in certain varietlea of mental 

diaorder. 
Acta Otolarynaol.  (Stockh)  39:151-159. 1951. 
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343. HAYASHI. 8. 
Statistic itudy of mattold call davalepiMnt In CMM of chronic otls «edl«, 
M obaarvod In X-ray pleturaa. 

J. pto-r^lnolary^. Soc. (Tokyo) 34(6):28-29, 1951. (English taxt pagination.) 

344. MCCANCE, R. A., and E. M. WIDD0W80N. 
Coaposltlon of tha body. 
Br. Mad. 8^11. 7:297-306, 1951. tM^ 

345. UENDrr. C. R. 
Vaatlbular functions. 
In S. S. Stevens (Ed.) Handbook of axparl^ntal ppycholoy.    pp. 1191-1223. 

Naw York:    Wllsy, 1951. 

Probably the beat single heuristic, descriptive and concise sourea for 
VESTIBULAX FUNCTIONS (In the fewest number of pages).   The anatony, phyalology, 
neurology, psychology, ate, of the vaatlbular apparatua la described.    (RK) 

346. DIX,  N.  R., and C. S.  HALLPIKE, 
Tha pathology, aynptonatology and diagnosis of cartaln coswon disorders of the 

vestlbulsr system. 
Ann. Oto-laryng.    (Paris) 61:987-1016, 1952. 
Proc. R. Soc. (ttd. 45:341-354, 1952. 

Reviews the original works of Nanlara regarding diagnosis of Nanlara'a disease. 
Includes also a discussion of other vaatlbular dlaordara. 

347. HYDE.  R. W. 
Aerotltls media. A critical review. 
Ann. Otol. Rhlnol. Laryngol. 61:937, 1952. (Cltad by A. Pagano, 1959.) N^ 

348. BORISON, H. L., and S. C. WANG. 
Physiology and pharaacology of vomiting. 
Pharmacol. Rev. 5:193-230, 1953. 

This pathway can be Involved In DCS from vaatlbular or other stimulation. 

349. CROSBY, E. C. 
Nystagmus aa a algn of central nervous system Involvement. 
Ann. Otol. Rhlnol. Laryngol. 62:1117-1126, 1953. 

350. ANDERSEN, H. C, 0. JEPSEN, and f,  KRXSTIANSEN. 
The occurrence of directional preponderance In some Intraeranlal dlaordara. 
Acta Otolaryngol.  (Stockh) Suppl. 118:19-31, 1954. 

331.    LEE, C, J. M.  8. MATTHEWS,  and E. P.  SHARPEY. 
The effects of the valsalva manoeuvre on the systemic and pulmonary arterial 

praaaure In man. 
Br. Heart J. 61:311, 1954.    NJ^ 

352. NILLER-GUERRA. 
Le syndrome cerebelleux et la syndrome vaatlbulalre. 
Masaon at G. Parlgl, 1954. 
(Cited by A. Pagano, 1959.) W.V. 

353. SEYMOUR, J.  C. 
Observations on the circulation In the cochlea. 
J. Laryngol. Otol. 68:689, 1954. 
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354. U.  S.  DEPARTMENT OP THE NAVY. 
Iiwtructor'a manual (or high altitude phyaleloRy tralnln« In low praaaura 

chambera.    Device 9-A aarlea. 
Dopartmant of the Navy, Special Dovlcaa Cantor, Port Waahlnnton, N. Y.t 

NAVEXOS P-1260, April 1954. 

A very good and alnpla description (with flgurea) of tha nechanla» of baro- 
trauma la offered (pp. 7-9).    It alao Is Intereatlnt that veatlbular aymptoM 
of DCS are not mentioned aa auch (pp.  10-12). 

355. IRWIN, J. W., F. L. WEILLE, and U. S. BURRAGE. 
Small blood veaaela during allergic reactions. 
Ann. Otol. Mtlnol. laryngol. 64:1164-1175, 1955. 

356. PERLMAN, H. B., and R. S. KINURA. 
Observations of the living blood veaaela of tha cochlea. 
Ann. Otol. Rhlnol. Uryngol. 64:1176-1192, 1955. 

This article la of use for napping potential bubble transport.    (RK) 

357. RYAN, G. M. S., and S. COPE. 
Cervical vertigo. 
Lancet 2:1355-1358, 1955. 

358. WHITE, C. 8., J. E. ROBERT, and H. W. MEREDITH. 
The relation between dental ovarblta and aerotltia media. 
J. Avlat. Mad. 252:180. 1954; Exc. Med. 23, 1955. N.V. 

359. CRAY, L. P. 
Extra labyrinthine vertigo due to cervical muscle lesions. 
J. Uryngol. Otol. 70:352-361, 1956. 

Shows that a combination of vertigo, nausea, and tinnitus can result from 
localized cervical leaions. 

360. VAN EGMOND, A. A. J., and W, P. B. BRINKKAN. 
On the function of the aaccua endolvnphatlcus. 
Acta Otolatyngol. (Stockh) 46:285-289, 1956. 

Suggeata that the function of the aaccus la a suction to provide protection 
within the labyrinth. Preaaure changes might perturb function. 

361. WANG, S. C, and U. 1. CHINN. 
Experimental motion sickness in dogs. Importance of labyrinth and vestibular 

cerebellum. 
Am. J. Physlol. 185:617-623, 1956. 

The connections of the vestibular system with the cerebellum are reported. 

362. DEWITT, G. 
Acquired sensitivity to sea sickness after an Influents infection. 
££.«?.?• Otorhlnolaryngol. (Basel) 19:579-586, 1957. 

Perhapa veatlbular aymptomatology in general is potentiated by illness of flu 
type. This may be an additional reason not to dive when 111, since decom- 
pression sickness type II symptoms often resemble motion sickness symptoms 
snd other similar syndromes have been connected with decompression sickness 
(e.g., migraine, syncope). 

363. TAYLOR, N. B. G., J. HUNTER, and W. II. JOHNSON. 
Antldlureals ss a measurement of laboratory-Induced motion sickness. 
Can. J. Blechern. 35:1017-1027, 1957. 

This article shows that a vestibular stimulus (which results in motion sickness) 
also produces a relaaae of ADH. The antldluresls which occurs in connection 
with DCS may alao be related to veatlbular or vagal stimulation. (RX) 
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364. ALPERS. B. J. 
Symptom« «nd slfiiw auoeUttd with vartlRO. 
Mod. (ted. Monq^r. 15:27-40, 19SS. 

365. CAWTHORNE. T. 
VartlRO.    (Pruldtnt'a addresa) 
Proc. R. iqc. Mad. 52:529-536, 1958. 

A vary good daacriptlon of the phanoMnen. 

366. FREEBERC, N. E. 
Envlronaantal and pilot aspacta of tha vertigo aeddant. 
U. S. Naval Aviation Safety Center. Norfolk, Va.. Report No. AM 1-58, 1958. 

Vertigo caaea which raaulted In aviation accldanta are reported. 

367. SNYDER, J. F. 
Dive reaction acale atudy. Project NS185-005 Subtaak 5, Teat 10. 
U. S. Navy Experimental Diving Unit, Waah., 0. C. Research Report 5-58, 

13 March 1958. 

A acale auch as this should be re-Introduced to diving medicine for many 
reftaon«: (a) dlagnoaaa can be made more reliably; (b) aaturatlon diving 
forms of DCS are less clear cut and probably more serious than prevloualy 
(aee Rubenateln & Sunnltt. 1971, #282), and a rating acale auch aa thla 
would be useful; (c) a almllar approach would be useful for diagnostic 
classification of perceptual distortions which occur under water. (RK) 

368. GERNANDT, B. 
Vestlbular nachanlsma. 
In Field & Magoun (Eda.) Handbook of phyalology.    Vol. 1.    Naurophyelology. 

pp. 549-564.   Philadelphia:    Williams 6 WUklna, 1959. - —    - 

369. KUILMAN, J. 
The Importance of the cervical syndrome in otorhlnolaryngology. 
Pract. Otorhlnolaryngol. (Baael) 21(2):174-185, 1959. 

The relatlonahlp of veatlbular and cervical ayatema should be conaldered 
in the diagnoses of decompression alckneaa aymptomatology. (RK) 

370. WING, K. G. 
Studies of basic cochlear phyalology and the energy-matabolism of the cochlear 

response in the cat. 
Acta Otolaryngol. (Stockh) SuppX. 148:1-97, 1959. 

A good and long paper (94 pp.), which utilised oxygen and nitrogen to atudy 
varloua reaponaea of the ear in the cat. A large reference Hat. . 

1960-1969 

371. CODY, D. T. R., and H. L. WILLIAMS. 
Cogan'a Syndrome. 
Laryngoacope 70:447-478, 1960. 

A review of previous literature with the addition of four new case histories 
of "nonayphilitic Interstitial keratltis" (p. 447). Symptoms include vertigo, 
ataxia, tinnitus, nystagmus, and bilateral sensory neural deafneaa. Complair.ts 
referable to eyes or ears may be premonitory aigna. "From tha available 
evidence It would seem that this systemic dlseaae la periarterltia nodose 
(p. 473).M 

372. FERNANDEZ, C, R. ALZATE, and J. R. LINDSAY. 
Experimental observations on postural nystagmus. 
USAF Aerospace Medical Center, Brooks AFB, Tex., 60-23, January 1960. 
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373. JERCER, J., and T. TILLMAN. 
A ntv Mthod for th« clinical datcrainatlon of amaorlnaural acuity Itval (SAL). 
A. M. A. Arch. Otolarvnaol. 7l!948-955.  1960. 

374. KROL. Ya. M., and LA. KUDEL'SKIY. 
Characteriatlca of Inflainatory dlaaaaea of th« natal alnuaaa ID aubmarlnara. 
Voan. Mad. Zh. 3:92-98, 19W. N.yT 

375. LABA, L., and J. RUSZEL. 
About permanent Injury of the ear In diver*. 
Bull. Inat. Mar. Mad. Gdanak 11:163-172, I960. Hty. 

376. BERGSTEDT, N. 
Studies of positional nyataRnue in the huaen centrlfua«. 
Acta Otolaryngol. (Stockh) Suppl. 165. 1961. 

The moat complete reference to the Influence of alcohol on veetibular functioning. 

377. COLLINS. W. E.. W. E. CRAMPTON, and J. B. POSNER. 
Effect« of mental activity on veetibular nyataffMia and the eleetroencephaloaram. 
Nature 190:194-195, 1961. 

The implication of nyatagaue and arousal la diecuaeed and ahould be considered 
with reports of lowered arousal in the HPNS syndrome. 

378. JONES, G. M. 
Pressure changes In the middle ear after altering the composition of contained 

gas. 
Acta Otolaryngol. (Stockh) 53:1-11, 1961. 

Studied the "normal" steedy state partial preeeure of oxygen in the middle 
ear (ca. 55 nn Hg). 

379. KRAUS, R. N. 
Early diagnosis of hydrops of-the labyrinth. 
USAF Aerospace Medical Center, Brooks AFB, Tex., Review 1-61, February 1961. 

Hearing losses appear to precede vertigo In Menlere's disease. 

380. WEILLE, F. L.. J. W. IRWIN. 6. JAKO, L. HOLSCHULL, A. S. URILLE, C. A. STANLEY. 
and M. C, RAPPAPORT. 

Pressure of the labyrinthine fluids. 
Ann. Otol. Rhlnol. Laryngol. 67:528-540, 1961. M.V. 

381. ALLEN, G. W., and M. UABIBI. 
The effect of Increasing the cerebrosplnal fluid pressure upon the cochlear 

microphonics. 
Laryngoscope 72(4):423-434, 1962. 

382. BERNSTEIN, L. 
The otology and diagnosis of vertigo. 
Arch. Otolaryngol. 76:329-337, 1962. 

Discusses epidemiology and methods of differential diagnosis of vertigo 
(veetibular versus central nervous system origin). 

383. BRODAL, A., 0. POMPEIANO, and F. WALBERG. 
The veetibular nuclei and their connections, anatomy and functional correlations. 
Edinburgh: Oliver & Boyd, 1962. 
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384. BURGER, D., and J. U. VAN DEN BERG. 
ExparlMittal husklncsi. (HoanttiMs.) 
Pract. OtorhlnoUrvngol. (BM«1) 24s 193 :02, 1962. H.V. 

385. DAVEY, L. M., and W. J. GERMAN. 
Tha vaatlbular ayataa and Ita dliordara. 
Ann. Ray. Mad. 13:431-446, 1962. 

An axcallant artlela with a vary eMplata biblloRraphy. 

386. FLUUR, E. 
Tha naehanlan of nyatapwa. 
Acta Otolarynyl. (Stockh) 34:181-188. 1962. 

Dtffarant control cancara for vertical and horixontal nyatagmia art raportad. 

387. FURRY, J. A., and R. N. KRAUS. 
A clinical classification of vartigo. 
School of Aaroapacs Medicine Review No. 7-61, U. S. A. P. Aerospace Medical 
Division (APSC), Brooks AFB, Tex.. AD287069, April 1962. 

An excellent treatment of description and differential diaimoala. Of «ore than 
passinn Intaraat are tha sections on epidanlc vertigo (p. 1316) vaatlbular 
neuronltia (p. 1320) and pseudo (p. 1321) and atypical (p. 1322) Meniere's 
ayndroaa. 

388. JERGER, J. 
Hearing testa In otologlc diagnosis. 
Aaha 4(5)139-145, 1962. 

389. PHILIPSZOON, A. J. 
Compensatory aye movements and nystagmus provoked by stimlation of the vaatlbu- 

lar organ and the cervical nerve roota. 
Pract. Otorhinolanmitol. (Baaal) 24:193-202, 1962. 

This study ahould be compared with the study of Adolfson, BJerver, Fluur, and 
Goldbarg (1970, #235). In the latter, head and neck movements ware made In 
hyperbaric air. 

390. PINTO, 0. r. 
A new atructure related to the temporomandlbular joint and middle ear. 
J. ProBthetica * Dentlatry 12(1):95-103, 1962. 

If noaa vaatlbular problems under water and preaaure are ahown to be related 
to Coatan's (1934, 1302) syndrome, then this article la important. See also 
Pinto (1966, 1436). 

391. SANDSTROM. J. 
Cervical syndrome with vaatlbular symptoms. 
Acta Otolarynaol. (Stockh) 54:207-226, 1962. 

A good paper which points out that the locus for some so-called vaatlbular 
symptoms is the cervical region. 

392. SCHUKNECHT, H. F. 
Positional vertigo: Clinical and experimental observationa. 
Trans. An. Acad. Ophthalmol. Otolarvnaol. 66:319-331, 1962. 

An early paper describing tha symptoms which ware-later (Schuknecht, 1969, #493) 
called "cupulolithiaala." 
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393. ARNVIG, J. 
Transitory decraue of htarlng at ft  lunbar ptmctur«. 
Act« Otolaryn^ol. (Stoekh) 56:699-705, i963. 

The author shows that changes In luabar rtRlon can raault in functions 
associated with nerve VIII (nausea and haaring loas). 

394. COLES. R. R. A. 
Ears and their after effects. 
R. Nav. Diving Maaailne 10(3):5-11, 1963. 

393. COLLINS. W. E.. and J. B. POSNER. 
Electroencephalogram alpha activity during mild vestlbular stimulation. 
Nature 199:933-934. 1963. 

Saa Collins, et al. (1961, #377). 

396. ELIA. J. C. 
Practical treatment of otltls externa. 
Maryland Mad. J. 12:501-503. 1963. N.V. 

397. PLINN. D. E.. and G. J. WOMACK. 
Neurological manifestations of dyabarism: a review and report of a easa 
with multiple eplsodaa. 

Aerosp. Mad. 34:956-962, 1963. 

Because the symptoms of migraine and vestlbular Involvement are similar, 
particularly in connection with decompression sickness, this report Is useful. 

398. PLISBERG. K., S. INGELSTEDT, and U. ORTEGREN. 
The valve and "locking" mechanisms of the Eustachian tube. 
Acts Otolaryngol. (Stoekh) Suppl. 182. 57-68, 1963. 

399. HARRISON, M. S., and I. NAPTALIN. 
Meniere's diaease. 
J. Laryngol. Otol. 77:832-833, 1963. 

Shows a relationship between fluid retention and vertigo In Meniere's disease. 

400. NOZUT, M. 
Title and article in Japanese. 
Otolaryngology (Tokyo) 35:901-907. 1963. 

English Abstract: Observations ware made on 51 patients with sudden onset of 
deafness that was combined with some vestlbular disturbances at the Out-patient 
Department of Otolaryngology at the Tokyo University Medical School Hospital; 
attentions in these examinations were particularly focused on the types of 
nystagmuses and the conditions to which the vestlbular organs may be disturbed. 
Directions of the nystagmus varied from simple horicontal to rotatory, direction 
changing and vertical. Prom the nature of nystagmus manifested in this, way in 
cases of sudden deafness, the authors believe that, the pathology of this 
disease is extremely complicated depending upon the degree and the location of 
the lesion which may be localized in the cochlea or the vestibule; thst it may 
be the influence of some disturbances in the central region particularly the 
brain stem should also be seriously considered. 

401. PHILIFSZOON. A. J.. and J. H. BOS. 
Neck torsion nystagmus. 
Pract. Otorhlnolarvngol. (Basel) 25:339-344, 1963. 

Vertigo and nystagmus are generally, but not alwaya, of vestlbular origin. 
Because spinal lesions in DCS can occur, this factor should ba considered. (RK) 
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402. SERRINS, Ä. J., R. HARRISON, AND J. R. CHANDLER. 
Cogan't ayndroM. An audloloKlc «valuation and ravlaw of currant eoneapta. 
Arch. Otolarynaol. 78:783-789, 1963. 

A dlaaaaa antlty whara naurologleal daflelta othar than those which involve 
nerve VIII appaar abaant. The ayaptou have aoM co—unalltlaa with atudlaa 
of otologlcal daflelta In calaaon workara. (RK) 

403. STEARNS, P. E., and C. P. KASPAREK. 
Catalog of aelentlfle publlcatlona, 1942-Praaant. 
U. S. Naval School of Aviation Medicine, Panaaeola, Pia., 31 Oecenber 1963. 

(Original publication data; updated periodically.) 

This catalog of acientlfic publication« centalno «ore citations of atudlaa 
regarding the vaatibular apparatus than any othar. 

404. SZEKELY, E. 0,, and A. A. SPIEGEL. 
Vertical nystagmus induced by injee'.ion of atlMtlatlng aubatancaa into the 

atriatua, third, or lateral ventricle. 
Neuroloiy 13(4)t306-314. 1963. 

405. THOMAS, J. J. 
Chemlcsl mechanisms in oxygen toxidty. 
Procaedlnga. Second Sypqaium on Underwater Phyaioloav. Office of Naval Resesrch, 

February 25-26, 1963. pp. 139-151. Waah., D. C: National Academy of Sciences- 
National Raaaarch Council, 1963. 

406. ALLEN, G. U. 
Endolymphatlc aac and cochlaar acqueduct. 
A£ch. Otolaryngol. 79:322-327, 1964. N.V. 

407. ANSON, J. B,, J. A. DONALDSON, R. L. WARPEHA, and T. R. WINCH. 
Surgical anatomy of the endolymphatlc aac and parllynphatic duct. 
Larvnxoacopa 74:480-497, 1964. IM^ 

408. COLES, R. R. A. 
Eustachian tuba function. 
J. R. Nav. Mad. Serv. 50:23-29, 1964, 

Inability to equalize a standard pressure level is cauae for rejection from 
diver training. It might be Interesting to determine whether a negative linear 
relationship exists between hyperbarlc vestlbular Involvement and the magnitude 
of praaaure equalization beyond the atandard ■Inlmun. (RK) 

409. J0NGKHE2S, L. B. W., and A. J. PHILIPSZ0ON. 
Elactronyatagmography. 
Acta Otolarynaol. (Stockh) Suppl. 189, 1-111. 1964. N.V. 

410. LUNDQUIST, P. G., P. S. KIMURA, and J. WERSALL. 
Experimente in endolymph circulation. 
Acta Otolarynitol. (Stockh) Suppl. 188, 1964. N.V. 

411. MACHE. W. C. D. D. 
E. N. T. problems of diving. 
Med. Serv. J. Can. 20:845-861, 1964. 

The embryology of the eara, noae, and throat la discussed.    The author Indicates 
that the mechanical reasons for 942 of the separation from diving training "lay 
In the ear, noae, and throat (p. 851)."   Barotrauma to parts of the ear is 
discussed.    Case histories which also Include vestlbular difficulties are 
dlacuaae'd. 
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412. AH80«, I. I.. J. A. DONALDSON, R. I. WAWBIA, mi T. I. WINCH. 
Th« vMdbuUr and eoehlMr aequadueu;   thtir varlatienal aaaeov in eh« adult 

huaan tar. 
l^rypgoacopa 73:8, 196S.   W.y. 

U3.    BERNSTEIN, L. 
Simplification of clinical caloric taat. 
Arch. Otolaryncol. 81:347-349, 1965. 

414. DAVISON, R. A. 
Vontllatlon of th« normal and bloekad aiddl« «ar. A raviaw of Mebanlaaa. 
Ann. Otol. Rhinol. Urvnaol. 74:162-173, 1963. N.V. 

413. EDWARDS, C. H. 
The dlffarantial dlagnoala of vartlge. 
In W. G. Scott-Brown, J. Ballantyna, and J. Crovaa (Eda.) piaaaaaa of th« aar. 

not«, and throat. Vol. II. Wash., D. C: Buttatwortha, 1963. 

416. GERNANDT, B. E., M. IGARASHI, and H. W. ADES. 
Effects of prolonged calorie atlaulatlon upon oculomotor, vaatlbuloaplnal, and 

aepiental spinal activity. 
U. S. School of Aviation Medicint, Panaaeola, Fla., and National Aeronautics 

and Space Administration, NSAM-934, NASA Order No. R-93, 24 Jutta 1963. 

417. GRAYBIEL, A. (Ed.) 
Symposium on The Role of the Vaatibular Organa In the Exploration of Space. 
U. S. Naval School of Aviation Medicine, Penaaeola. Fla., Report No. NASA SP-77, 

January 20-22, 1965. 

This volume plus Grayblel (1966, 1576; 1967, #450; 1968, #588) are the best 
collection of studies on the vaatibular apparatus. See alao Camis (1930, 1299). 

410. GRAYBIEL, A., R. S. KENNEDY, E. C. KNOBLOOC, F. E. GVEDRY, JR., V. HERTZ, 
M. E. MCLEOD, J. K. COLEHOUR, E. F. MILLER, II, and A. R. FREGLY. 

Effacts of exposure to a rotating environment (10 RPM) on four aviators for a 
psrlod of twelve days. 

Aerosp. Mad. 36(8):733-754, 1965. 

Decreaaed urinary output in connection with a bizarre vaatibular stimulus (p. 742) 
is reported. Radomskl and Bennett (1970a, #504) ahow increaaed sodium retention 
with presaura, and Warwick (1942, #309; 1943. #311) ahowa that high fluid exchange 
rates afford some protection from altitude decompression aieknaaa. 

419. GUEDRY, F. E. 
Psychophyaiological atudiea ef veatibular function. 
In W. D. Nefi (Ed.) Contributiona to aenaorv phyaloloay. Vol. I. pp. 63-135. 

New York:    Academic Press, 1965.   . 

A very good review paper. 

420. MONTANDON, A.. P. M0NTAND0N, C. KAPHAN, and J. LIBOIS. 
Nystagmus central et nystagmus peripherlque.    (Eagliah summary.) 
Acta Otolaryngol.  (Stockh) 59:320-328, Feb.-Apr., 1965. 

421. MORRISON, A. R., and 0. P0MPEIAN0. 
Veatibular influences on vegetative functions during the rapid eye movement 

periods of desynehronlxed sleep. 
Experientia 21(11);667-668. 1965. 

This paper, and Porapelano and Morrison (1965, #171) ahow a relationship between 
the veatibular nuclei and REM aleep and should be consulted for leads regarding 
the relationship of their findings to the nierosleep reported aa a symptom of 
the High Pressure Nervous [system] Syndrome by Fruetua and Fructua (trans. 1971, 
#273) and Bennett and Towae (1971a, #264).    (RK) 
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422. PICKAID, B. 
Physiology of «qulllbration. 
In W. G. Scott-Brown, J. Ballantyn«, *r' J. GrovM (Eds.)    Dlaaaaa» ftf th» yr. 

nos«, And throat.    Vol. II.    Wash., D. C.i    Buttarvortha, 1963«. 

423. SCOTT-BROWN, W. G., J.  BALLANTYNB, and J. GROVES.    (Eds.) 
Dlaaaaea of tha Mr. nqaa and throat.   Vol. II. 
Wash., D. C:    Buttarvortha, 1963. 

Thara ara many axeallant chaptara in Chla book. 

424. SIMPSON, J. P. 
Nanlera'a disease. 
In W. G. Scott-Brown, J. BalJ mtyne, and J. Grovaa (Eds.) Plaeaaaa of the ear. 
noae and throat. Vol. II. p. 737f. Wash., 3. C.: Buttaivorths, 1963. " 

This excellent chapter raviaws tha description of tha disaase by Manlara and 
indicates that Menlere waa planning to relate the disease to certain forms of 
migraine—also a symptom seen in connection with DCS (aee Engel, 1944, <I61). 
Further, the analogy of the disease to glaucoma and too much fluid and the 
findings in fluid exchange in caisson workers (Adler. 1964, #154; Warwick, 1942, 
#309; 1943, #311) is intereating. 

425. W0LPS0N, R. J., D. MEYERS, W. D. SCHLOSSER, and R. A. WINCHESTER. 
Vertigo. 
Clin. SVBP. 17(4):99-133, 1965. 

An excellent paper which discusses the provocative clinical tests to use as well 
as differential diagnoaea from the results. Figures «re by Netter. 

426. WUSTROW, P., and M. WESTUUES-KOELN. 
Drucknessungen im perilymphraum des horicontalen bogengangs des menschen bei 
der rotation. (Pressure measurements in the perilymphapaee of the horizontal 
semicircular canal of man at rotation. Trans, by Mra. Anna Woke, NMRI.) 

Arch. Ohren. Nasen. Kehlkopfheilk. 185:652-655, 1965. 

The author shows that pressure changes in the perilymph accompany changes in 
rotation, therefore, other factors which change pressure in the perilymph could 
perturb vestibular function. 

427. BRODAL, A. 
Anatomical aspsets of functional organisation of the vestibular nuclei. 
In A. Graybiel (Ed.) Second symposium on the role of the vestibular organs In 

space exploration. NAC-NRC Committee on Hearing, Bioacoustics, and Biomechanica, 
Ames Research Center, Moffett Field, Calif., January 25-27. 1966. NASA SP-115. 
Wash., D. C, 1966. 

428. FLÜÜR, E., and L. MENDEL. 
Relation between atrength of stimulus and duration of latency time in vestibular 

rotatory nystagmus. 
Acta Otolsrynsol.  (Stoekh) 61:463-474, 1966. 

429. HENRIKSgON, N. G., and L. GLEISNER. 
Vestibular activity at experimental variation of labyrinthine pressur . 
Acta Otolsrvnaol.  (Stxckh) 61:380-386, 1966. 

Changes in pressure within the labyrinth caused by. the introduction of fluid 
to the posterior canal resulted In variable activity in the horisontal ampullary 
nerve.    See also Schuknecht (1962, #392; 1969, #493). 

430. HENRIKSSON, N. 6., L. GLEISNER, end G. JOHANSSON. 
Experimental pressure variations in the membranous labyrinth of the frog. 
Acta Otolaryngol.  (Stoekh) 61:281-291, 1966. 

If a bubble is suspected at the end organ this article should be consulted for 
pro and con evidence.    (RK) 

51 



431. HINOKI, M., »nd K. TERATAKA. 
Physiologie«! ral« ef ntek oukclM In th« oeeurrme« of optle oyo oyougnu*. 
Acta OtoUrvntol. (Stockh) 62:137-170, 1966. 

This Infiuanc« of nock autcl* stimulation on nystsKous is dlscusssd (ef. Adolfson, 
«t si., 1970, 1233). 

432. ISUII, T., U. SILVERSTEIN, and K. BALOGH. 
Matabolle activities of the endolynphatic sae. 
Acta Otolaryntol. (Stoekh) 62(l):61-73, 1966. MJ. 

433. KL0CKH0FF, I., G. ANGGARD, and L. ANGGAK). 
Recording of cranio-labyrlnthln« pressure transalsslon in nan by acoustic im- 

pedance method. 
Acta Otolarvngol. (Stoekh) 61:361-370, 1966. 

434. LAWRENCE, M. 
Effects of interference with terminal blood supply on organ of cortl. 
Urynyoscope 76:1318-1337, 1966. 

Emphasises the importance of adequate blood supply for strueturas within ths 
labyrinth. 

435. MCCABE, B. F. 
The quick component of nystagmus. 
Trans. Pae. Coast Otoophthalmol. See. 47:91-95, 1966. 

436. PINTO, 0. F. 
Temporomandlbular Joint problems In underwater activities. 
J. Prosth. Dent. 16:772-784, 1966. 

The strsin placed on the temporomandlbular Joint from protracted mouthpiece 
use is similar to the strain which can occur following removal of posterior 
teeth. The latter results in problems termed Costen's Syndrome (1934, #302), 
one of the symptoms of which is dizsiness and vertigo. See Pinto (1962, #390). 

437. RIVERA, J. C, end W. L. DENNISON. 
Gas embolism and related accidents. 
In Diving Medicine Notebook, p. 208. U. S. Naval Submarine Medical Center, 

Groton, Conn., 1966. M.v. 

438. SILVERSTEIN, H. 
Biochemical and physiologic studies of the endolymphatlc sac in the cat. 
Laryngoscope 76:498, 1966.    N.V. 

439. WOLFE, J. W. 
Evidence for eerebellar control over habltuatlon of vestibulsr nystagmus. 
Unpublished doctoral dissertation. University of Rochester, N. Y., 1966. 

A relationship of the cerebellum to vestibular function is rsported. Other 
relationships are described in the Introduction and Discussion. 

440. YULES. R. B., C. Q. KREBS, and F. P. GAULT. 
Retlcular formation control of vestibular system. 
EXP. Neurol. 16:349-358. 1966. 

Because of arousal changes with deep dives (high pressure nervous system syndrome) 
this article should be consulted for possible vestibular implications. See slso 
Morrison and Pompelano (1965, #421). 

441. AHS0N, B.J., D. G. HARPER, and T. R. WINCH. 
The vestibular system: Anatomic considerations. 
^rch. Otolsrvnitol. 85:497-514, 1967. 

An excellent description of the gross anatomy. 
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442. BERGAN, J. J., J.  S. LEVY, 0. H. TRIPPEL, and M. JURAYJ. 
Vascular Implications of vertigo. 
Arch. Otolarg\Rol.  85:182-187,  1967. 

443. BUCY, P.  0. 
Vertigo with diseases of  the central nervous aystem. 
Arch. Oto>aryngol.  85:535-536,  1967. 

A short definition of vertigo.    An Introductory paper to the ■ympoeium on vertigo, 
all of which is reported in this volume of the journal. 

444. CARPENTER, M. B. 
Central connections of the vestlbular aysten. 
Argh. Oto^aryngol. 85:517-520, 19c7. 

A very good paper from a symposium on vertigo (Vol.  85). 

445. DUVALL, A. J., and V.  T.  RHODES. 
Ultrastructure of the. organ of cortl following Intermixing of cochlear fluids. 
Ann. Otol. Rhinol. Laryngol. 76:3, 1967.    NJJ... 

446. FIELDS, W. S. 
Arterlography In th« differential diagnosis of vertigo. 
Arch. Otolarynnol.  85:555-556,  1967. 

447. FIELDS. W. S., W. RUBIN, and R. J. WOLFSON. 
Esaentiala o^ the examination and evaluation of the patient with vertigo. 
Philadelphia, Pa.: Smith, Kline &~French Laböi'ateriea, 1967. 

448. FISHER, CM. 
Vertigo in cerebrovascular disease. 
Arch. OtolarynEol.  85(5) :J29-534, 1967. 

449. GERNANDT,  B.  E. 
Central regulation of the vestlbular system. 
Aych. OtolarynEol.  85:521-523. 1967. 

450. GRAYBIEL, A., H.  F.  SCHÜKNECHT, A. R.  KREaY, E. F. MILLER, and M. E. MaEOD. 
Streptomycin in Menlere's disease. 
Arch. Otolaryngol.   85:156-170, 1567. 

451. HARKINS, W. B.,  and  a. M.  VAN0F. 
Current exploratory work on preB.iure measurements in tht inner ear. 
Laryngoscope 77(5):701-716. 196/.    N.V. 

452. HILGER, J. A. 
The vertigo of endolyrvfatlc bydrops. 
Arch. Otolaryngol.   (Stoclch)  85:542-543,  1967, 

453. HINCHCLIFFE, R, 
Validity of measures of calorie test response. 
Acta Otolaryngol. (Stockh) 65:69-73, 1967. N.V. 

454. HITSELBERGER, W. E. 
Tumors of the cerebellopontine angle in relation to vertigo. 
Arch. Otolaryngol. 85:539-541, 1967. 

455. INGELSTEDT, S., A. IVARSS0N, and Björn J0NS0N. 
Mechanics of the human middle ear. 
Acta Otolaryngol. (Stockh) Suppl, 228:1-60, 1967. 

"Pressure Regulation in Aviation and Diving, a Nontraumatlc Method" is the sub- 
title of this long article. 
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456. JKRCER, J. 
Th« «udielogleal •>cimin«tlon M «n aid In diagiiefl«. 
6SSä' Otolaryn^ol. 85:552-554, 1967. 

457. JONGKEEÜ, I. B. U. 
VMtlbular tMM. 
Arch. Otolarvnaol. 85:548-351, 1967. 

Good dMcrlptlon of vertigo and dlffarantial diagnotM. 

458. KAWAMOTO. K. 
The atypical epithelial fomationa of the utricle. 
Arch. Otolaryngpl. 85:561-571, 1967. 

Possible cite for bubble formation? (MC) 

459. KINURA. R. S. 
Experimental blockage of the «ndolymphatie duct and sac; its off act 

on tha inner ear of the guinea pig.   A study on endolynpthatic hydrops. 
ASS« Otol. Rhinol. Larynftol. 76(3)!664-687, 1967.    NsVj. 

460. KOBURG, E., J. HAUBRICH, and B. KERBARCH. 
Autoradiographiache Untersuchungen Zum Stoffwechael dea Duetua und aaccus 

endolymphaticuys. 
Acta OtolarynjH)!. (Stockh) 64:146-156, 1967. M.V. 

461. LINDSAY, J. R. 
Paroxysmal postural vertigo and veatibular neuronitis. 
Arch. Otolaryngol. 85:544-547, 1967. 

462. LITTON, W. B., and B. F. MCCABE. 
Thermal veatibulometry: Technique and clinical aapecta. 
In A. B. Graham (Ed.) Senaori-naural hearing proceasea and dlaordara. pp. 263-281. 

Boston: Little, Brown and Co., 1967. M.V.   '   ""      ~ 

463. NORRIS, C, and W. RUBIN. 
Notea on nystagmography. 
Arch. Otolaryngol. 85:265-268, 1967. 

464. SCHUMACHER, C. A. 
Demyellnatlng diseases a cause for vertigo. 
Arch. Otolaryngol. 85:537-538, 1967. 

Myelin haa a high fat content and could be a locus for bubble formation.    (RK) 

465. SHAMBAUGH, C. E. 
The symptoms of vertigo. 
Arch. Otolaryngol. 85:515-516, 1967. 

466. SIMMONS-BUIR, F., and C. J. MONGEON. 
Endolymphatic duct pressure produces cochleae damage. 
Arch. Otolaryngol. 85(2):143, 1967.    N.^ 

467. WALKER, A. E. 
Sunnation of the symposium on Che vertiginous patient. 
Arch. Otolaryngol. 85:558-560, 1967. 

468. WLODYKA, J. 
Neuronitis veatibnlaria. 
Arch. Otolaryngol. 85:298-302, 1967. 
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469. WOLF, S. 
Th« bradycardla of tht dive reflex:    a poftlbl« Mehanltn of sudden doath. 
Conä. Reflax 2:88-95, 1967.    NJ^ 

470. ALTMANN,  F. 
Dlagnontlc significance of vertigo. 
In R. J. Uolfaon (Ed.) The vastlbular aysten and lea dlaasses. pp. 353-371. 

Philadelphia: University of Pennsylvania Prass,  1968. 

471. ANSON, B. J.. D. G. HARPER, and T. R. WINCH. 
Developmental and adult anatomy of the membranoua labyrinth in man. 
In R. J. Wolfson (Ed.) The yestibular ay stem and Its discaaes. pp. 19-38. 
Philadelphia: University of'Pennsylvania Press, 1968. 

472. ARSLAN, M. 
Experimental Menicre's disease. 
In R.  J. Wolfson (Ed.) The yestibular system and its diseases, pp.  180-206. 

Philadelphia: Univeraity of Pennsylvania Press,  1968. 

473. BENSEL, C.  K.,  E. DZENDOLET,  and II.  L.  MEISELMAN. 
Body sway during long-term standing and as affected by pure tones. 
Perception 4 Paychophyslcs 4(3):171-174,  1968. 

This study contains a good reference list to the early studies of postural 
equilibrium.    The application to "staggers" and body sway at depth is great. 
Also because of noise in chambers,  this paper (which deals with the so-called 
"Tullio effect")  is of methodological interest.    (RK) 

474. COCKETT, A.  T. K., N. L. MANGELSON, L.  E.  SWANSON, and R. T.  KADO. 
The diagnosis of experimental pulmonary aero-emboli following decompression 

by radio-isotopic lung scanning. 
Am. Surg.  34(2) :109-H3, 1968. 

Perhaps this procedure could be modified for yestibular studies.     (RK) 

475. FIELDS, W.  S. 
Vertigo related to alteration in arterial blood flow. 
In R. J. Wolfson (Ed.) The wstlbular system and lts_ diseases. pp. 472-483. 

Philadelphia: University of Pennsylvania Press,  1968. 

476. FREGLY, A. R.,  and A. CRAYBIEL. 
Acute alcohol ataxia in persons with loss of labyrinthine function. 
Acta Otolarynftol.   (Stockh)  65:468-678,  1968a. 

It is axiomatic that divers are heavy drinkers, and the relationship reported 
here should be considered.    See also Voth (1965, #172). 

477. HALLPIKE,  C.   S. 
The Caloric Test:    A review of its principles and practice with especial 

reference to the phenomenon of directional preponderance. 
In R. J. Wolfson (Ed.) The yestibular system and its diseases, pp.  207-217. 

Philadelphia: University of Pena«»yfvnnla Press,  1968. 

478. HARRISON, M.  S. 
Benign positional vertigo. 
In R. J. Wolfson (Ed.) The yestlhular system and its diseases, pp. 404-427. 
Philadelphia: University of Pennsylvania Press, 1968. 

See also Schuknecht (1962, #392). 

479. LINDSAY, J".  R. 
Meniere's Disease:    Pathology and manifestations. 
In R. J. Wolfson (Ed.) The vostibular system and Its diseases.  pp.  375-389. 

Philadelphia:  University of Pennsylvania Press,  1968a. 

55 



460. LINDSAY, J.  R. 
Pathology of vutlbular dltordcn vertigo of ptrlphtr«! orlftlnt   ■istepathology. 
Ann, ntol. Rhlnol. Ittyn/pi. 77(2):203, 1968b. 

A good d« crtptlon (re: dl(f«r«nclal dlagnMM) of «plsedle vtrtlgo, postural 
vtrtlgo. and distortion of ons or both labyrinths.    (MC) 

461. MCCABE. B. f. 
Clinical aspscts of tha dlffsrandal dlagnoals of and-organ vsrtlgo. 
Ann. Oiol.  Rhlnol.  Uryngfll•  77(2)  193,  1968. 

A vary good paper. 

482. NAPTALIN, I., and M. S. HARRISON. 
Bloehamiatry of the labyrinthlna fluids. 
In R. J. Wolfson (Ed.) The vsstibular s^staw and Its dlsaasas.    pp. 359-179. 

Philadelphia: University of Pennsylvania Press, 1968. 

483. PARKER, D.  E., W. P. COVELL, and H.  E. von GIERKE. 
Exploration of vcstibulsr damage in guinea pigs following nechanical stimulation. 
Acta Otolaryngol.  (Stoekh) Suppl. 239:1-59, 1968. 

Describes the affects on swimming ability and the righting reflex In guinea pigs 
whose otoconia (maculae) are lost due to mechanical (acceleration) atimulation. 
No ragenaration of lost otoconia appeared to occur.    Noise was without effect. 
Vibration produced a transient losa In behavior. 

484. STAHLE. J. 
Electronystareography—its value as • diagnostic tool. 
In R. J. Wolfson (Ed.) The vestlbuler system and its diseases, pp. 267-280. 
Philadelphia: University of Pennsylvania Press, 1968s. 

485. STAHLE. J. 
Vestlbular neuritis. 
In R. J. Wolfson (Ed.) The vestlbular s^tem snd Its diseases, pp. 459-470. 

Philadelphia: University of Pennsylvania Press, 1968b. ~ 

486. WEISS. A. D. 
Neurological aspects of tho differential diagnosis of vertigo. 
Ann. Otol. Rhlnol. Larynyl.  77(2) :216,  1968. 

Various pitfalls In ths diagnosis of neurological Involvement when a patient 
preaenta with vertigo are diacuased.     (RK) 

487. WOLFSON, R. J. 
Labyrinthine surgery for vertigo. 
In R. J. Wolfson (Ed.) The vestlbular system and ita diseases, pp. 527-544. 

Philadelphia: University of Pennsylvania Press, 1968a. 

488. WOLFSON, R. J.   (Ed.) 
The vestlbular aystem and its diseases. (Second printing.) 
Philadelphia:    Univeralty of Pennsylvania Press, 1968b. 

A textbook of vestlbular function and otoneurology.   Many chapters arc important 
sources,    "...the program falls naturally into categories.. .anatotr.lcal studies 
and research; diagnostic nethods...; pathophyslology; and therapy,   (p.  550)." 

489. FREDRICKSON, J. M., H. H. KORNDUXR,  and R. L. GOODE. 
Nystagmus: Diagnostic significance of recent observations. 
Arch. Otolaryngol. 89:88-95, 1969. 

A good paper for differential dlagnoals. 
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490. JONOXIU, I. I. W. 
CarvUal vcrtlRO. 
Urypjotcow 79:1473-1413, 1969a. 

Th« po««l  Ulcy of vertigo rMultlnp from •Ciwlt («.lt., bubbla«) in "ntck 
•tructur«« (p. 1482)" should bo oonaldorod.    (RX)   Jonnkoot offora probable 
acloloRloa (p. 14S2).    "...nystaRmua, honolatural past polntln«, and a tendency 
to fall toward the Injected (cervical flaaure] side (p. 1474)" cm alae occur. 

491. JONGKEES. L. B. W. 
Veatlbular physiology and taata. 
Arch. Otolajyiji^ol..  89:37-44, 1969b. 

492. MCNALLY, W. J. 
An evsluatlon of vestibular testing. 
Arch. Otolarynxol. 89:57-63, 1969. 

A vary good treatment of the kinds of tests which can be used for diagnosis and 
positive veetlbulsr function.    Many are adaptable for clinical use and expensive, 
complicated appsratus Is not nlwavs required.    (RK) 

493. SCHUKNECHT, H. F. 
Cupulolithiasls. 
Arch. Otolsrynftol. 90:765-778, 1969. 

The aymptons of this «lisesse bear a atrong resemblance to those axperienced in 
the deep dive reported by   'undmaker (1972,  1291).    Perhaps s similar owchanism 
is involved whereby the effects of pressure cause otocomia (as do other sub- 
stances with high specific gravity)  to acciatulata in the ampulla of the posterior 
semicircular canal.    (RK) 

494. STEGEMANN, J.. and U. TT.BES. 
Die Veränderung der Herifrequenc beim Tauchan und atemanhalten nach körperlicher 

anatrongung.    (Changes of heart rate during diving and breath-hold after 
exercise.    Trans, by Mrs. Anna Woke, NMRI, 1971.) 

Pfleuaers Arch. 308:16-24, 1969. 

The vsgal influence on diving ia discussed. 

1970-1972 

495. BARLOW, J.  S. 
Vestibular and non-dominant parietal lobs disorders. 
Pis. Nsrv. S^st. 31:674-679, 1970. 

Describes ths relationship of neurological deficits to spatial dlaorlantatien. 
Similar symptoms may occur in connection with compressed air work.    (RK) 

496. BRUNER, A.. and T. W. NORRIS. 
Lateralization of hearing loss and veatlbular nystagmus in test pilots. 
Aeroap. Med. 41(6):684-687, 1970. 

Shews that vestibular and auditory deficita are correlated. 

497. CLARK, B. 
The veatlbular system. 
Annu. Rev. Psy.chol. 21:273, 1970. 

A good modern review of vestibular studlea.    No atudies of diving are Included. 

498. FLUUR, E. / and L. MENDEL. 
Crescendo time for per-rotatorily elicited nystagmus. 
Acts Otolaryngol.   (Stockh) 69:239-246, 1970. 
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499. FLUUR, E., and A. MELLSTKOM. 
VMCibular bldlractlonal Mnaltlvlty. 
Actt Otolaryngo;. (Stoclch) 69:363-365, 1970, 

Show« chat "It it not possible to caul« a nystawmua in both directions from only 
ona semicircular canal (p. 363)" with galvanic stimulation. 

500. FRECLY, A. R., and A. CRAYBIEL. 
Labyrinthine defects aa ahown by ataxla and calorie taata. 
Acta Otolarvnacl. (Stockh) 69:216-222, 1970. 

Shows the validity and reliability (with caloric) of ataxla testing. 

501. FRUCTUS, X., and J. C. RICCI. 
ReflectIons on two cases of caisson dlaeaaa. 
Bulletin Mesubhyp No. 1, December 1969. French Association for Subaquatlc and 
Hyperbarlc Medicine, Salvator Hospital, 13 Maraeille (9e) Trans, from French, 
NIC Trans. No. 3070, Naval Intelligence Command Hdqtra., Wash., D. C, 
22 June 1970. 

Points out the danger of the Valsalva maneuver whan reaurfacing. 

502. ICARASHI, M., B. R. ALFORD, T. WATANABE, and P. M. MAXIAN. 
Direction of ataxic gait after unilateral partial destruction of the veatibular 
system in squirrel monkeys. 

Laryngoscope 80(6):896-914, 1970. 

Provides validity and diagnostic utility of ataxla teata. 

503. MAN. A., and G. LEVENTON. 
On veatibular response to mechanical irritation. 
Acta Otolaryn^ol.  (Stockh) 69:443-444, 1970. 

A negative finding, but of some importance.    Should be replicated with a more 
sensitive indicator like the oculogyral illusion.    (RK) 

504. RADOMSKI, M. W., and P.  B.  BENNETT. 
Electrolyte changes in humans under hyperbarlc conditions. 
Aeroap. Med. 41(12)-.309-313, 1970a. 

Sodium and calcium retention are reported in connection with hyperbarlc air, 
but not hyperbarlc helium. 

505. RADOMSKI, M. W., and P. B.  BENNETT. 
Metabolic changes In man during short exposure to high pressure. 
Aero8£. Med.  41(3):309-313, 1970b. 

The authors state the otollths of the utricle are calcium carbonate concretions. 
If decreases in calcium excretion can occur with high pressure perhaps increases 
in calcium deposits within the body can also occur.    If so, perhaps these 
changes might perturb normal veatibular function.     (RK) 

506. RESCHKE, M.  F., and D.  E. PARKER. 
Stimulation of the vestlbular apparatus in the guinea pig by static pressure 

changes:    head and eye movements. 
J. Ac oust.  Soc. Am. 48(4) :913-923,  1970. 

507. STAHLE, J. 
Vestlbular function on earth and in space. 
New York^ Pergamon Press, 1970. 

A good collection of papers concerning many aspects of vestlbular function. 
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SOS.    TXBBLXNG, I. 
Observations on cmtral awehanlSM eemon to VHtlbular and optoklnttlc 

nyitagnut. 
Acta Otolaryngol. (Stoekh) 69:434-442, 1V70. 

509. UDO DE HAES, H. A., and U. SCHONE. 
Interaction batwaen atatollrh organs and aamlcircular canals on apparent vertical 

and nystagmus. 
Acta Otolarynftol.  (Stoekh) 69:25-31,  1970. 

510. UADA, J. A., A. TERAO, H. SCHOLTMEYER,  and W.  C. TRAPP. 
Reversible audloganlc selsure susceptibility Induced by hyperbarlc oxygenatlon. 

». Neurol. 29:400-404, 1970. 

511. ANDERSON, J.  R. 
Case report of student svlator with unusual psychosomatic symptoms. 
Aerosp. Msd. 42(11).•1212-1218, 1971. 

Vestlbular symptoms were considered to be precipitated by fear. The application 
to diving may be direct. 

512. ANON. 
Carbon monoxide in the Corvalr. 
Consumer Reports 36(9):572-574. 1971. 

The vestlbular symptoms reported here are very similar to the "staggers" and 
other vestlbular derangements seen in DCS. 

513. BENNETT, P. B., and S. P. GRAY. 
Changes in human urine and blood chemistry during a simulated oxygen-helium dive 

to 1500 ft. 
Aerosp. Med. 42(8):868-874, 1971. 

Among other changes recorded, it was shown that at 1500 feet there was retention 
of calcium. Otollths are calcium carbonate concretions; perhaps there is a 
connection so that changes in otolith crystallisation can occur. 

514. BROWN,  F. M. 
Vertiginous flyer:    A review of 6 years'  experience of the Aeromedical Con- 

sultation Service. 
Aerosp. Med. 42(8):891-893, 1971b. 

A good epidemiologlc study with a citation of 6 cases of alternobaric vertigo. 

515. BRUNER, A., and T. W. MORRIS. 
Age-related changes In caloric nystagmus. 
Acta Otolaryngol.   (Stoekh) Suppl.  282:1-24, 1971.    N.V. 

516. GRAYBIEL, A.,  C R.  SMITH, F. E. GUEDRY, JR., E.  P. MILLER, II, A. R.  FREGLY, 
and D. B. CRAMER. 

Idlopathlc progressive vestlbular degeneration in a young man: loss of vestlbu- 
lar servatlon not the basis for detection. 

Naval Aeroapaee Medical Research Laboratory, Pensacola, Fla., Report NAMRL»-1128, 
March 1971. 

517. GUEDRY, P. E., JR., and A. J. BENSON. 
Nystagmus and visual performance during sinusoidal stimulation of the vertical 

semicircular canals. 
Naval Aerospace Medical Research Laboratory, Pensacola, Fla., NAMRL Report 

No.  1131, USAARL Report No. 71-16, 10 March 1971. 

Because of the difference between fast phase-up and fast phase-down nystagmus 
responses, this approach may provide a way of measuring differentially superior 
vs. inferior canal function by mechanical mean«. 
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518. HAWKINS, J. E., JR. 
Th« rola of vatocOMtrlctlon In noise-induced hearing lot«. 
Ann. Otol.  Rhlnol. Larvngol.  d0(6):903-1003,  1971. 

Show« the Influence of oxygen on cochlear function. 

519. HIGCINS.  L. L., C. KNOX, and W. W.  SIMMONS. 
Acouttle-optleal Imaging techniques for decompresalon atudlea. 
TRW Syatems. Redondo Beach, Calif.. ONP Report No. 12833-600',-RO-OO, 31 March 

1971. 

520. HILLS,  B. A. 
Concepts of Inert gas exchange In tissues during decompression. 
In C. J. Lambertsen (Ed.) Underwater phyalology.  pp.  115-122.    New York aid 

London:    Academic Press, 1971a. 

521. HILLS,  B. A. 
Decompression eickness:    a fundamental study of "surface excursion" diving 

and the selection of limb bends versus C.N.S. symptoms. 
Aerosp.  Med.  A2:833-836, 1971b. 

Limb bende (type I) generally outnumber (NS type II) bends.    This paper suggests 
a way to study the latter. 

522. ISHIYAMA, E.,  and E. W. KEELS. 
Preliminary results on intralabyrlnthlne temperature changes In the vestibu- 

lar labyrinth during caloric stimulation. 
Pract. Otorhinolaryn^ol.   (Basel)  32(4);231-239, 1971. 

523. LANDAU, J.  V. 
Hydrostatls effects on cellular function. 
In C. J.  Lambertsen (Ed.) Underwater phyalology. pp.  85-93.    New York: 

Academic Press,  1971. 

This report may be relevant If cellular changes within the vestlbular apparatus 
are shown to occur under pressure.    (RK) 

524. LANGER, P.  H., and F. T. MANSURE. 
Hazards of valsalva maneuver. 
Hyperbaric Medicine Newslezcer 7(5):6.  1971. 

525. MATHOG,  R.  H.,  and R. L. CRAMER. 
Testing of the vestibular system, 
Aerosp. Med. 42(7):741-745,  1971. 

The title is self explanatory but the article also calls attention to the fact 
that cerumln (p.   744) in an ear can modify a caloric response In the laboratory. 
This factor should be considered as a possibility In deep-sea diving where 
water has access to the ear and if there is  a plug of wax in one ear It could 
result in a differential stimulus to the semicircular canals.    (RK) 

526. MONEY, K.  E., L.  BONEN, J.  D.  BEATTY. L.  A.  KUEHN, M.  S0K0L0FF, and R. S. 
WEAVER. 

Physical properties of fluids and structures of vestibular apparatus of th^ 
pigeon. 

Am. J. Psychol.  220(1) :140-147,  1971. 

527. SHAPPELL,  S. 0. 
Hemoglobin affinity for oxygen during angina pector'is. 
Cited in: New England j. Med. 282:1219, 1970; Hyperbaric Medicine Newsletter 

8(3):4, 1971. 
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528. VAIL, E. C. 
Hyperbarlc respiratory nochanlcB. 
Aerosp. Med. 42(5):536-546, 197. 

529. COMEX Hi perbaric Research Center), Ver... Xlles, France. 
100 hour  at 50Ü mercrs. Chamber saturation dive at 1640 ft (50.68 ATA). 
Unpublished papt-r, February/March 1972. 

Vestlbular symptoms are not mentioned In this report but "Ineoordlnatlon" 
and lessening of awareness (p. 6)" as a part of the HPNS syndrome Is. See 
also Morrison and Pompeiano (1965, #421), and Yules, et al., (1966. #440). 

See also: 

References 29, 67, 70. 79, 95, 102, 117, 130, 131, 148, 159, 160, 162, 171, 181, 182, 

227, 235, 246, 247, 256, 271, 272, 282, 530, 531, 532, 534, 539, 542, 544, 546, 551. 556, 

557, 564, 566, 567, 568, 573, 574, 575, 577, 582, 584, 586, 591, 595, 596, 597, 59C. 608, 

614. 616, 618, 622, 668, 730, 755, 77', 782, 797, 824, 835, 874, 878, 905, 919, 926, 947. 
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CAT100IY XXX.    TESTS OF POSITIVE FUNCTION OF VESTIBÜUR APPARATUS. 

1920-1929 

530.    ROORDA, P. 
Mr Ein flub d«r Drehung auf dan Zelgavtrsueh von B«r«ny.    (Tht Influcne« of 

turning en th« pointing tMt of Barany.   Tram, by Mrs. A. Wok«, NMRI, 1971.) 
Archiv«! Far Ohran. Hala-und K>hlkopfh«ll^i^nda 113:97-103. 1923. 

DtierlbM th« «ffacta of a rotatory (!.•., vastibular) •tiiwlw en past pointing. 

331. TULLIO. P. 
I rlflusl sonorl. 
Aaer. J. Physlol. 90:542, 1929. (In Italian. Abstract of eomunlestlona from 

International Physiological Congreaa.) 

An aarly reference to the adequacy of aound serving ss a veatlbular atlmulua. 
Since preaaure chambers can have high nolee levels, one ahould control (or at 
leaat be cognizant of) this relationship In provocative veatlbular testing 
performed in the presence of noise. (RK) 

1930-1939 

532. CATTELL, M. 
The physiological effect of pressure. 
Blol. Rev. 11:441-476, 1936. 

A good source for the preparation of a battery of tests constructed to nsasure 
veatlbular function (in particular) or CNS functions (in general) at or after 
preaaure. (RK) 

533. MOWRER, O.H. 
A comparison of the reaction Mchaniam mediating optoklnetlc nystagmus in human 

beings and in pigeons. 
Paychol. Mqnogr. 4/(212):294-305, 1936. 

Species differences and baseline data are presented. Mechanisms are discussed. 

534. WENDT, G. R. 
The form of the veatlbular eye movement response in nan. 
S?y?hol. Monogr. 47:311-328, 1936. 

This paper should be consulted if eye movements of suspected veatlbular origin 
during (or pre-post) a dive are to be studied.  (RK) 

535. DOHLMAN, G. 
On the mechanism of transformation into nyatagnms on stimulation of the semi- 

circular canals. 
Acts OtolarynjRol. (Stockh) 26:425-442, 1938.. 

Describes the origin of the CNS pathways of the slow phase. The mechanics of the 
veatlbular apparatus are discussed. 

1940-1949 

536. ORAYBIEL, A. and D. HUPP. 
The oculogyral illusion:    A form of apparent movement which nay be obsived follow- 

ing stimulation of the semicircular canals. 
J. Aviat. Mad.  3:1-12, 1946. 

This paper describes a sensitive measure of semicircular canal function.    It shows 
also that illusory responses can occur for angular velocities which could be 
experienced in a submersible.    (RK) 
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337.    GRAYBIEL, A., B.  CLARK, and K, MACCORQUODALE. 
Tht illusory perception of movtMitt ccuaod by angular acceleration and by 

canerlfugal force during flight.    I. ?(cchodology and preliminary reaulta. 
i- Sit- Psychol.   37(2):170-177, 1947. 

"The method la adaptable to a number of types of studiaa concerned with the In- 
fluence of angular acceleration and g on visual perception (p. 177)," for example, 
submsrsiblss.    (RK) 

538. PENN, W. 0., R. GALANBOS, A.  B. OTIS, and H. RAUN. 
Comeoretinal potential in anoxia and acapnia. 
J. Aj>pl. Physlol.   1:710-716,  1949. 

Because the gaa mixture can influence the atandlng potential in the eye this 
factor must be conaidtred when recording vestibular eye movements under pressure 
and with different gas mixtures.    (See Kennedy,  1972, Appendix B, #622, for a 
bibliographic review.)    On the other hand, this measurement may be a useful 
index of the change.    See also Dolatkowski, at al.   (1966, #572), and Adolfson, 
et al.  (1970, #235), who recorded eye movements. 

539. JONGKEES, L. B. W. 
Which ia the preferable method of performing tha caloric test? 
Arch. Otolaryngol. 49:594-608, 1949. 

1950-1959 

540. WORCHEL, P., and K. N.  DALLENBACH. 
Vestibular sensitivity in the deaf. 
AQ. J. Paychol.  63:161-175,  1950. 

Correlation between tasks are reported. 

541. MOORE, E. W.. and R. L. CRAMER. 
Perception of postural vertlcelity:   effects of flying Rvpcrlencs upon reduction 

of error. 
U. S. School of Aerospace Medicine, Brooks APB, Texas, Report No. TDR-62-72, 

June 1952. 

542. TH0MSEN. K. A. 
The caloric test a. m. Uallpike, et al. in a normal material. 
Acta Otolaryngol.   (Ctockh) Suppl. 109:189-196, 1953. 

543. BEKESY, G. V. 
Subjective cupulometry.    Threshold, adaptation, and sensation intensity of the 

vestibular organ for rotations in the horizontal plane. 
Arch. Otolaryngol.  61:16-28, 1955. 

A good teat of vestibular function. 

544. MCNALLY, W, J. 
Some facts and fanciea about the utricle. 
Ann. Otol. Rhlnol. Laryngol. 65:355-363, 1955. 

The other paper by McNally (1969, #492) should also be consulted. 

545. ASCHAN, CM.  BERGSTEDT. and J. STAHLE. 
Nystagmography:    Recording in clinical neuro-otologieal examinations. 
Acta Otolaryngol.   (Stockh)  Suppl. 129, 1956.    N.V. 

546. UENRIKSSOK, N. G. 
Speed of slow component and duration in caloric nystagmus. 
Acta Otolarvnyol. (Stockh) Suppl. 125: 1-29, 1956. 
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347. HAHN, C. W., md C. J. CAKELU. 
An «xanlnatlon of eh« Uehnlqu« ef curuloMtvy. 
U. 8. Naval Scheel ef Aviation Madieina, Panaaeola. Fla., Joint Kapert No. 42, 

30 Hay 1936. 

A good taat of vaadbular function. 

348. STAHLE, J. 
Eltctro-nyacagBography in th« calorie and rotatory toota. 
Acta Otolaryngol.  (Stockh) Suppl. 137, 1938.    N.y. 

349. da RIVERA, J. 
The postural away taat and ita corralatlona. 
U. S. Naval School of Aviation Nadiclna Report No. 3, Panaaeola, Fla., 12 Novenbar 

1939. 

This taat neaauraa auggaetlbillty in addition to belnn • meaaur« ef poatural 
equilibrium.    It night be a good teat aa part of a battery for uaa in coopraaaad 
air axparlaanta for both raaaons.    (MC) 

1960-1969 

330.    CRAWFORD. W. A. 
Falaa perception of the horliontal and vertical planea in a dynaaic aettlng. 
Flying Paraonnel Research Connitte«, Farhborough, England, October 1960. 

551.    CAVAGNA, C, F.   SAIBENE, and R. MARGARIA. 
A three-directional aceelerometer for analysing body aovemnta. 
J. Appl. Phyaiol. 16:191, 1961. 

A uaaful paper for building apparatus to awaaur« poatural equlllbrlua either 
aa an indicator of veatlbular/CNS symptomatology under preasure, or to measure 
pre-, post-changes, or to evaluate eymptone.    (RE) 

332.    JONSSON, B., and B.  STEEN. 
Function of the hip and thigh musclea In Romberg'e teat and "atandlng at ease." 

An eleetroqyographlc study. 
Acta Morphol. Neer. Scend. 5(3): 269-276, 1962. 

Of intereat for testing poetural equilibrium during or after a dive.    (RK) 

553. KENNEDY, R. S., and A. BRATBIEL. 
Validity of tests of canal sickness in predicting auacaptlblllty to airsickness 

and seaalekneea. 
Aeroep. Med. 33:935-938, 1962a. 

The relationship of caloric responslvlty to motion sickness suneeptibillty Is 
shown. 

554. MCLEOD, M. E., end J. C. MEEK. 
A threshold caloric test: results in normal subjects. 
Ü. S. Naval School of Aviation Medicine, Pensacola, Fl*., and National Aeronautics 

and Space Administration, Report No. 72, NASA Order No. R-47, 9 July 962. 

Threshold responses can occur to aa little aa 1.5*0 olther side of body 
temperature. This could be a source of problems in cold water or gaa. (RK) 

555. CANTRELL, R. P. 
Body balance activity and perception. 
Percept. Met. Skills.17:431-437. 1963. 
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396.    DAVBY, L. M. 
Evaluation of blcalorlc tast of vaatlbular function. 
U. S. Naval Madlcal Raaoarch Report No. 411, Groton, Conn., 12 Saptanbar 1963. 

Probably tha baat normatlva data publlshtd for tha caloric taat (N > 400)—th« 
procadura la wall daacrlbad.   Notat raRardlnit dlffarantlal diagnotla art glvan. 
(WO 

337. ftUEDRY, P. E.. and C. S. HARRIS. 
Labyrlnthlna function related to exparlnienta on the parallel awing. 
U. 8. Naval School of Aviation Medicine, Penaacola, Pia., BuMad Project 

MR005.13-6001 Subtaak 1, Report No. 86. 23 September 1963. 

Validation of parallel awlnp. atudlaa by ahewlnn normale and persona with 
labyrinthine defecta produce different reapenaea. 

338. HARRIS, C. S., R. K.  AMBLLH. and P. E. RUEDRY. 
A brief veatlbular dleorlcntatlon teat. 
U. S. Naval School of Aviation Medicine, Penaacola, Fla., BuMad Project 

MR005.13-6001, Report No. 82, 1 May 1963. 

This teat may be useful in selecting peraona who are Inauaceptlble to vertigo, 
or training peraona to be more tolerant of vertigo.    Transfer of training 
could occur to vertigo which wan Induced by pressure, cold water, aubmerslble 
motion, etc., from that Induced mechanically.    (RX)    This tranefer could be in 
the form of increased physiologic tolerance or Improved perceptual awareness. 

339. HIN0K1. H., and M.  KITAHARA. 
An application of atraln-gage-type instruments to the analysis of the 

equilibrium function In human eubjects and animals. 
Acta Otolaryngol.   (Stockh) Suppl. 179:110-121, 1963. 

Describes apparatus construction for measuring postural equilibrium. 

360.    MILLER, B. P., and A. CRAYBIEL. 
Role of the otollth organs in the perception of horlsontallty. 
U. S. Naval School of Aviation Medicine, Penaacola, Fla., Report No. 80, 

19 March 1963a. 

A good paper for constructing behavioral teats which measure normal otolith 
function.    (RK) 

561. BROWN. J. H., and G. H. CRAMPTON. 
Quantification of the human nystasmie response to angular acceleration. 

Prediction formulae and nomograph. 
Acta Otolarnaol.  (Stockh) 18:555-564, 1964. 

A transfer function for semicircular canal function and Input la presented. 

562. DZENDOLET, E. 
Effect of dramemlne on the objective electric veetibulogram. 
Percept. Mot. Skills 18(2):465-468, 1964. 

Used sway as a provocative test.    Showed threshold changed (higher) with drug. 

563. GUEDRY, F. E., JR., R.  S.  KENNEDY, C.  S. UARRIS, and A.  GR;YBIEL. 
Human performance during two weeks in a room rotating at three RPM. 
Aeros^.. Med. 35(11): 1071-1082, 1064. 

Describes the reaulta of tha use of tests of vestibular fun:tion (postural 
equilibrium, past pointing) befors, during, and after bizarre vestibular 
stinu'atlon. 
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564.    MCLEOD, N. B., and M. J. CORREIA. 
Ut« of caloric test in «valuatlng tha affaett of gravity on cupula dlaplacament. 
U. S. Naval School of Aviation Madlcln«, Panaacola, Fla., Ropert No. 94, and 

NASA, 2 April 1964. 

A taehnlqua wi>J-.h can bo uaed in diafenoaia and peaaibly aa part of a teat battery 
during coopreaaad air work.    (RK) 

363.    MILLER. E. F., and A. GRAYBIEL. 
Magnitude of gravitolnartial for««, an Independent variable in egocentric visual 

localisation of the horizon. \! 
U. S. Naval School of Aviation tMdlcina, Panaacola, Fla., Report No. 08, 

31 July 1964. 

A good paper for study of vertical and horlaental apatial orientation.   Many other 
papers by these authors appear in Stearns and Kaoparak (1963, #403). 

566. FLUUR, E., L. MENDEL, and L.  LACERSTROM. 
Raproducibllity of duration of latency time in unidirectional par-rotatory 

nyatagnus. 
Acts Otolarynaol.  (Stockh) 62:118-124, 1965. 

567. FREGLY, A. R., and R.  S. KE'.WEDY. 
Comparative effecta of prolonged rotation at 10 RPM on poatural equilibrium in 

vestlbular normal and vescibular defective human subjects. 
Aarosp. Mad. 36(12):1160-1167, 1965. 

Validity of ataxia teating. 

568. PICKARO, B. 
Methods of examination of the ear. 
In w, G. Scott-Brown, J. Ballantyne, and J. Groves (Eda.)    Diseases of the ear. 

nose. and throat.    Vol. II.    Wash., D. C.;   Butterworths, 1965b. 

569. WOLFS0N, R. J., W. D.   SCBLOSSBR,    end R, A. WINCHESTER. 
Vertigo. 
Summit, N.J.:    CIBA Pharmaceutical Company, 1965. 

A reissue of Wolfaon, et al.   (1965, 0425). 

570. CABARROU, P. 
Etude elactro-encephalographique de l'lvresse des grandes profondaura. 
MarqcMed. 45:529-536, July 1966b. 

571. CRAMPTON, C. H. 
Does linear acceleration modify cupular Reflection? 
From the Second Symposium on The Role of the Veatibular OI^TOB In Space Exglojration, 

Ames Research Center, Moffett Field, Calif., January 1966. 

572. DOUTKOUSKI, A., J. TORBUS, K. DEGA, and S. KLAJMAN. 
Hibaril Naczas Odruchu Wzrokowo-Miealowego u Kurkow.    (The influence of hyper- 

barla on the eye-muscle reflex period in divers.) 
Bull.  Inst. Mar. Med. Gdansk 17:303-309, 1966. 

The connections of the oculomotor system (III, IV, and VI nerve nuclei) with the 
vestlbular system are well known (cf. Vtendt, 1951, #345: Robinson, 1968, #595), 
and should be considered relative to the findings here of increased eye nuscle 
reflex latency with increased prasaur?.    Of relevance also are changes in eye 
muscle potential with luminance and with gas mixture (Kennedy,  1972, Appendix 5, 
#622^for Review).    Since electronyatpfrttgra^hy is used in provocative tests 
of vestlbular function, if veatibular tasks are performed at pressure using eye 
nuscle potential as a measure,  then the data of Dolatkowskl are relevant.    (See 
Fenn, etal., 1949, #538).    (RK) 
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373.    ESKIN, A., and D. C. RXCCIO. 
The effects of vutlbular •clnuladon on apontaneous activity in Cha rat. 
The Pivcholoatcal Record 16(4)!523-527. 1966. 

This study showed that behavioral Indien,  s of vestlbular stimulation In »nlmala 
could be reliably obtalnad.    A similar methodology for study of vastibular 
problems in animals due to decompression could ba followed.     (nK) 

574. PREGLY. A.  R..  and A.  CRAYBIEL. 
An ataxla test battery not requiring the use of rails. 
U. S. Naval Aerospace Nadical Institute, Pansacola, Fla., Report No. 985, 

6 December 1966. 

This well standardised teat is a good model to fellow if one wished to have an 
entire neurological battery of tests which could be administered prior to 
entrance into a diving career or even before exposure to a specific environment. 
It should be considered with other papers by Fregly in tills review, (RK) 

575. FREGLY, A. R., A. ODERMAN, A. CRAYniEL, and R. E. MITCHEU. 
Thousand aviator study: nor vestlbular contributions to postural equlllbrlun 

functions. 
U. S. Naval Aerospace Medical Institute, Pensacola, Fla., Report No. 956, 

17 March 1966. 

Correlation of ataxla and other variables (e.g., body build) are shown. 

576. CRAYBIEL, A.   (Ed.) 
Second symposium on the role of the vestlbular organs in space exploration. 
NAC-NRC Conmittee on Hearing, Bioacoustics, and Biomechaniea, Ames Research 

Center, Moffett Field, Calif., Januarv 25-27,  1966.    NASA SP-115, Washington, 
D. C, 1966. 

This document and othera in the scries (I, III & IV) are the modem analogues 
of a textbook of vestlbular functions,    (cf. Camls, 1930, ^299.) 

577. GRIGOR'EV, Y.  G., and Y.  V.   FÄRBER. 
Vestlbular function in man uuring a 120-day period in a hermetically sealed 

chamber. 
Fed. Proc.   (Trans. Suppl)  25:966-968, 1966. 

Confinement £6^ se appeared to affect a change in vestlbular function.    This 
could be a factor in long-term submergence studies.    (RX) 

578. NIXON, C. W.,  C. S. HARRIS,  and H. E. von GIERKE. 
Rail test to evaluate equilibrium in low-level wideband noise. . . 
Aerospace Medical Research Laboratories, Wright-Patterson AFB, Ohio, Report 

No. TR-66-85, July 1966. 

The authors demonstrate the use of this test to measure performance in an 
exotic environment. 

579. CRAYBIEL, A.,  E. F. MILLER,  II, B. D. NEWSOM,. and R.  S.  KENNEDY. 
The effect of water immersion on perception of the oculogravic illusion in 

normal and labyrlnthine-c'efactive subjects. 
U. S. Naval Aerospace Medical Institute, Pensacola, Fla., NAMI-1016, NASA-93, 

September 1967. 

Individual differences in normals on this test suggest that It might be useful 
in monitoring vestibular-ccnnecte^ perception during (or pre- post-) com- 
oresser' air work.    I': may also be usafvil as a selection device.     (RK) 
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580. NAPIER. J. 
Th<i antiquity of human walking. 
Scl. Aj«.  ;i6(4):56-66.  1967. 

Of aome Irnportance for studies of postural equilibrium. 

581. NELSON, J. C. 
The effect of water immersion and body position upon perception of the gravi- 

tational vertical. 
U. S. Naval Air Development Center, Johnavllle, Pa., Report No. MR-6709, 

18 July 1967. 

Because of the difficulties In determining body position under water, perhaps 
individual performances could be related to success in diving careers, and so 
used as a selection test.      RK) 

582. PEITERSEN, E. 
Vestlbulospinal reflexes. 
Arch. Otolaryngol.  85:192-198,  1967. 

Good references to his earlier work. A simple teat for monitoring suspected 
vestibular Involvement as well as for diagnosis post hoc of residual damage. 

583. RICCIO, D. C, M.  IGARASHI, and A.  ESKI!!. 
Modification of vestibular sensitivity In the rat. 
Ann. Otol. Rhlnol. Larynjaol■   76(1) :179-188, 1967. 

Because the rat Is often the animal of choice in studies of the experimental 
analysis of behavior, this reference to vestibular responsivity Is included. 
(RK) 

584. :u-MSEL,  C. K., and E.  DZENDOLET. 
i'ower spectral density analysis of the standing sway of males. 
Perception 4 Psychophyslcs '• (5):285-288, 1960. 

because of "staggers" and increasing body sway at increaning depths  (Adolfson, 
et al.,  1970, ^235)   teats of this  type would be useful for monitoring subjects 
during a dive, as well as for pre- and post-dive (permanent and temporary) 
changes.    (RK) 

* 
585. CLARK, B., and J.  D.  STEWART. 

Magnitude estimates of rotational velocity during and following prolonged 
increasing, constant, and zero angular acceleration. 

J. Ex^. Psychol.  78(2):329-339,  1968a. 

Shows the sensitivity of the semi-circular canals to turning. 

586. FOD0R, F. 
Clectronystagmography: Its perspective, advantages, and limitations In routine 

vestibular testing. 
In R. J. Wolfson (Ed.) The veBtibular system and its diseases, pp. 309-521. 

Philadelphia: University of Pennsylvania Press, 1968. 

587. FREGLY. A. R., and A. GRAYBIEL. 
Labyrinthine defects as shown by ataxia and caloric tests. 
U. S. Naval Aerospace Medical Institute, Pensacola, Fla., NAMI-99A, NASA Order 

R-93, 22 August 1508b. 

538.     GRAYBIEL, A. 
Vestibular mechanlsrs In human be. avlor. 
Ann. 0-.ol_. Rhlnol. Laryngo: ■   77(4) :772-786, 1968. 

A summary of provocative tests. 
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38).    HINCHCLIFFE, R. 
Nyatagmua rat« M an Index of calorie taat raapona«. 
Acta Otolarvnaol.   (Stockh) 65:311-315. 1968. 

590. HUMPHREYS, L. 0. 
Conpariaon of thra« macheda to datamln« thraaholda for perception of angular 

aeealaratlon. 
An. J. Paychol. 81:207-216. 1968. 

591. lOARASllI, M.. A. GRAYBIEL, and F.  R. DEANB. 
Screening of squirrel nonkeys (Salalrl aclurew) for veatlbular function 

atudlea. 
U. S. Naval Aerospace Medical Institute, Panaacola, Fla., Report No.  1042. 

9 May 1968. 

Alao ace Igarashl. et al.  (1970. //502}. 

592. JONGKEES. L.  B. W. 
Parallel swing test. 
In R. J. Wolfson (Ed.) The vestlbular systerti and Its dlseaaes. pp.  218-228. 

Philadelphia:    University of Pemtsylvanla~Pre8s, 1968. 

593. MILLER, E. F. 
Ocular eounterrolllng. 
In R. J. Wolfson (Ed.) The vestlbular aystew and Its diseases, pp. 229-241. 

Philadelphia:    University of Pennsylvania Prsss. 1968. 

594. MILLER, E. F., A. R. FREGLY, and A. GRAYBIEL. 
Visual horizontal-perception in relation to otolith function. 
*»• I- Psychol.  81:488-496, 1968. 

595. ROBINSON, D. A. 
The oculomotor control system:    A review. 
Trans. IEEE. 56:1032-1049. 1968. 

If eye movements of vestlbular (or other) origin are studied during (or pre- 
post) compressed air work this paper is useful.    (RK) 

596. CLARK,  B. 
Factors influencing the perception of angular acceleration in man. 
San Jose State College. Department of Psychology, San Jose, Calif., August 

1969, 

A review of the author's recent b^ok. 

597. FLUUR. E.. and L. MENDEL. 
Relation between strength of acceleration and duration of postacceleratory 

nystagmus. 
Acta Otolaryngol.   (Stockh) 68:127-136. 1969a. 

598. FLUUR, E., and L. MENDEL. 
Reproduclbillty of duration of postacceleratory nystagmus. 
Acta ptolaryngQl.   (Stockh) 68:201-214, 1969b. 

599. MILLER, E. f., II. 
Evaluation of otolith organ function by means of ocular counterrolling 

measurements. 
U. S. Naval Aerospace Medical Institute, Fensacola, Fla., KAMI-1063, and NASA, 

20 March 1969. 

600. YUGANOV, Y.> M.. S.  S. MARKARYAN.  2.  V.  LAPAYEV, and 1.  A.  SIDEL'NIKOV. 
Outloc/. for the development of vestlbular selection methods in aviation. 
Voyenno Medltainskiy Zhurnal 12:57-61. 1969. 
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601. AMBLER, R. K., «nd f. B. GUEDRY, JR. 
Reliability and validity of the brlaf vautibular dlaorlentatlon Case eeaparad 

under 10-RP»( and 15-RPM condleionlng. 
U. S. Naval Aerospace Medical Research Laboratory, Peneaeola. Fla., Report No. 

1113. USAARL Sar. No.  71-7, 14 Auguat 1970. 

This diaorientation coat could ba uaed to detenlna auscoptlbility to vartigo 
In divers. It could also show pre-poat changes due to a career in diving, if 
a control group was available.    (RK) 

602. APPAIX. A., and P. DEMARO. 
L'axamen d'aptitude a la plongae soua-marine.    (In,French.) 
J. F£. Otorhlnolarvngol. 19:391-394, 1970. 

The authors auggeat 1OT testing (among other things) for divers, and describe 
results which counterindieate diving. 

603. COHEN, M. 
Hand-eye coordination in altered gravitational fields. 
Naval Air Development Canter, Johnsvillc, Pa., Report No. NADC-AC-7007, June 

1970. Also Aerosp. tied. 41(6) :647-649, 1970. 

This test is similar to the pointing test of Barany (Sec Roorda, 1925, #530), 
and could be used as part of a battery which measures this function pre-, per-, 
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CATEGORY IV. PEItCEPTUAL ILLUSIONS OCCASIONED BT Tin! ENVIRONMENT 
SOME OF WHICH MAY BE OT VESTIBUUR ORIOIN. 
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U. S. Naval School of Aviation 'Wlclne, Pensaeola, Fla., Report No. 3, Project 

X-i48(AV-V4-3), 7 February 1945. 

A significant paper which reviews visual effects which occur In unartlculated 
visual environments. The thrust of the paper Is aviation, but diving environments 
have much commonality. (pK) 
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when using sound localization for navigation. (RK) 
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Studies of human adaptation to centrifugal force. I. Visual perception of the 
horizontal. 

U. S. Naval School of Aviation Medicine, Pensaeola, Fla., Research Report No. 
N!' 001.059.01.22, November 15, 1949b. 

Indicates that the vestlbular system is useful in orientation but also describes 
an illusion (oculogravle) which could occur in submersibles and lead to 
disorlentation.  (RK) 

636. WITKIN, H. A. 
Perception of body position and of the position of the visual field. 
Paychcl. Monogr. 73(7):302, 1949. 

A good source for studies of perception of the upright under water. 

1950-1959 

637. PASSEY,  G. E. 
The perception of the vertical:    IX.    Adjustment of the visual vertical from 

various magnitudes of body tilt. 
U.  S.  Naval School of Aviation Medicine, Pensaeola, Fla., Joint Project Report 

No.   15, NM 001 063.01.15 (formerly NM 001 037), March 10,  1950. 

This whole series of studies is of Importance for underwater perception.    About 
thirty studies from these two authors have appeared.    See Stearns and Kasparek 
(1963,  #403)  for additional titles. 

638. MANN,  C. W.,  and G.  E. PASSEY. 
The perception of the vertical:    V. Adjustment to the postural vertical as a 

function of the magnitude of postural tilt and duration of exposure. 
J. Ex£. Psychol. 41'108-113, 1951. 

Shows influence of tilt on perception of upright. 
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639. GIBSON, J. J. 
Th« relation baewten vlatul and poatural dacandnanta of tha phanoMiwl vartlcal. 
Pavchol. Rav. 59:370-375, 1952. 

640. BITTERMAN, D. E., and P. WORCHEL. 
Tha phanonanal vartlcal and horltontal In blind and alghtad aublaeta. 
Aa. J. Pavchol. 66:598-602. 1953. 

Shows tha dapandanea of vision In orlantatlon but alao shows that blindfolded 
sighted aubjacta are more disrupted than blind aubjeeta when they are tilted. 

641. CLARK. B.. and A. CRAYBIEL. 
"Fascination": A cause of pilot error. 
U. S. Naval School of Aviation Medicine, Pansaeola, Fla., Report No. 
NM 001.059.01.35. 15 May 1953. 

The similarities of a pilot flying Into a target/tow banner (which occur with 
some frequency in aviation training) and "perceptual narrowing In novice divers" 
(Ueltman & Egstrom. 1966, //705) are atrong enough to suspect a similar mechanism. 
(RK) This study used over 500 subjects. 

642. WITKIN, H. A.. U. B. LEWIS. M. HERTZMAN, K. MACUOVER. P. B. MEISSNER, and 
S. UAPNER. 

Personality through perception. New York: Harper. 1954. 

This and Wltkln (1949. #636) and Wltkln at al. (1962, #674), report Individual 
differences In perception of the upright which may have Important applications 
for diver selection and training. (RK) 

643. ASHER. H. M. 
Off effect giving rise to a senation of blackneas. 
J. Physlol.  134:18. 1956. 

Demonstrates that "perceptual narrowing" or "tunnel vision" can be of neural 
origin and can occur when a person stares fixedly. This could also occur if 
attention if fixed.     (RK)     (cf. Weltnan & Egstrom.  1966,  #705.) 

644. CLARK. B., and A. CRAYBIEL. 
Vertigo as a cause of pilot error In jet aircraft. 
U. S. Naval School of Aviation Medicine, Pensacola, Fla.. Report No. 44, 

IS August 1956. 

This paper should also be consulted because of the possibility of vertigo in 
submernlbles.  (RK) Additionally, it describes a useful technique for question- 
naire construction which could be used to studv vertigo as synptonatology of 
DCS.  <RK) 

645. FEENY, B. 
Buffalo divers use underwater sled. 
Skin Diver 5 21. Sept. 1956. NJVJ, 

646. MANN, C. W. 
Final Technical Report, Joint Project Report No. 43. 
U. S. Naval School of Aviation Medicine, Pensacola. Fla.. 30 June 1956. 

The report lists all 43 studies in this series, many of which deal with orienta- 
tion to vertical and horizontal. 

647. CLARK, B.. and A. CRAYBIEL. 
The break-off phenomenon. 
J. Avlat. Med. 28:121-126. 1957a. 

Dlveve should be interviewed to determine whether a similar phenomenon also 
occurs at depth.    (RK) 
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648. CLARK, B., and A. GRAYBIEL. 
Vertigo M • caus« of pilot error In Jet aircraft. 
J. Avlat. Mad. 28:469-478, 1957b. 

See Clark and Crayblel (1956, 1644) for a aora conplate explanation of 
quaatlonnaira construction. 

649. KOHL, 0. A., and P. SEARLE, JR. 
Subjective and articulation testa of deep and shallow water divers comunicatlon. 
U. S. Navy Experimental Diving Unit, Wash., 0. C.    Report on Project NS185-005, 

Subtask 2, Test 10. 19 August 1957. 

Because underwater sound connunication is poor, perhaps vestibular and/or cutaneous 
connunlcation should be explored.    (RK) 

650. WOELLNER, R.   C. 
The perception of vertical in the presence of Increased accelarative forces. 
U. S. "aval School of Aviation Medicine, Pansacola, Pia., Report No. 45, 

31 October 1957. 

651. MARGARIA,  R. 
Wide range Investigations of acceleration In man and animals. 
J. Aviat. Med.  29(12):855-871, 1958. 

Tills is a significant paper—not often referenced in the conpressed air literature 
(probably because it was intended to apply to aviation and space flight).    CK) 
It contains information of Interest in several categories, e.g.,  (a) sense of 
position under water (p. 360), and (b) evoked cerebellar responses have lower 
thresholds in migratory than non-migratory birds (p. 863 ff). 

652. :iARGARIA, R., T. GUALTIER0TTI, and D. 8PINBLL1. 
Protection against acceleration forces in animals by immersion in wster. 
J. Aviat. Med. 29(6):433-437, 1958. 

See also Margaria (1958, «651). 

653. MELVILL JONES,  G. 
Dlsorientatlon in flight. 
Presented at the First International Congress of Aeronautical Sciences, Madrid, 

Spain, 8-13 September,  1958. 

A good discussion of the problem relative to aviation, and applicable to diving. 

654. NUTTALL, J.  B. 
The problem of spatial dlsorientatlon. 
J. A. M. A.  166(5):431-438,  1958. 

There are many similarities between diving and aviation.    Because of a relatively 
larger research effort in the latter, important leads for the former can often 
be found.    This paper and others deal with dlsorientatlon  (e.g., Melville Jones, 
1957,  #112;  1958, #653; and Lundgien, 1965,  #166:  1966,  #184). 

655. PIRENNK, M.  II.. H.  C. MARRIOTT, and E.  F. O'DORERTY. 
Individual differences In night-vision efficiency. 
Medical Research Council, Special Report Series No.  294, London:    Her Majesty's 

Stationery Office, 1958. 

Offers a neural explanation for an effect similar to "percentual narrowing" 
(Ueltman & Egstrom,  1966,  #705). 

656. BECKMANN, E-. L. 
Escape from ditched aircraft. 
Institute of Aviation Medicine, R. A. P., Parnborough, England, 1959. S.V. 
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657. PASOEN, 0. A. 
Ability of duf mtlwMn to orltnt thtMtlve« whan aubMrRcd In wattr. 
Ru. £. Am. Aaioc. HMlth Phy>. Educ. 30i214-226. 1959. 

Clearly shows the Impertaaea of vaatlbular organa for orientation undetwater. 
In addition, alnce Individual dlffaraneaa ar« reported, testa of thla orienta- 
tion ability In normal Individuals could be enployed as s selection device 
for diving training.    (RK) 

1960-1969 

658. CLARK.  B.f and A. GRAYBIEL. 
Visual perception of the horizontal during prolonged exposure to radial acceler- 

ation on a centrifuge. 
U. S. Waval School of Aviation Medicine, Pensacola, 71a., Report No. 54, 

18 August 1960. 

Same as Clark and Crayblel (1957. #647). 

659. GRAYBIKL,  A..  B.  CLAMC,  and J. J. ZAPRIKLLO. 
Observations on human subjects living In a "slot'' rotation room" for periods 

of two days. 
A. M. A. Ar.Ch. Neurol. 3:55-73, 1960. 

Findings of dizsiness, etc., at low rates of angular velocity (1 & 2 RPM) suggest 
this may be an area of concern In submerslbles If the latter turn at comparable 
rates. (RK) 

660. SCHOCK. C. J.  D. 
Perception of the horizontal and vertical In simulated subgravlty conditions. 
U. S. Armed Forces Med. J. 2(7):786-793, 1960. 

Most of this paper contains raw data.    The purpose of the study was connected 
with space flight; however, the tests were carried out underwater. 

661. WHITESIDE, T.   C.   D. 
The effect of weightlessness on some postural mechanism. 
Aerosp. Med. 31:324. 1960. 

The author describes past pointing errors In zero gravity. Neutral buoyancy 
may produce similar problems. (RK) 

662. BROUN, J. L. 
Orientation to the vertical during water immersion. 
Ü. S. Naval Medical Research Laboratory, Groton, Conn., Report No. 355, 10 May 1961. 

This very significant study shows that orientation underwater is sometimes very 
poor.    It contains suggestions for Improvement of perception, and further 
research needed. 

663. CHAM^RD, R. M.,  D. A. MORWAY, E. L. BECKMAN,. R.  DEFOREST, and K. R. 00BÜRN. 
The effects of water Immersion on performance proficiency. 
U. S. Naval Air Development Center, Johnsvllle, Pa., Report No. MA-6133, 1961. 

664. GRAVELINE, D.  E., B. BALKE. R.  E. MCKENZIE,  and B. HARTMAN. 
Psychoblologic effects of wAcer-lmmerslon-lnduced hypodynamlcs. 
Aerosp. Med.  32:387-400,  1961. 

Mainly shows cardiovascular effects, but a good source for other water lomerslon 
studies.    (RK) 
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665. GRAYBIEL, A., «id CLARK. B. 
Ptretpelon of the horliontal or verticil with head upright, en th« «id«, and 

Inverted under itetlc conditions and during axpoaure to centripetal force. 
U. S. Naval School of Aviation Medicine, "ensaeel«, 71a., and National Aeronautics 

and Space Administration, NASA Order No. R-l, IS Auguat 1961a. 

666. GRAYBIEL, A., and B. CLARK. 
Synptons resulting from prolonged Imnerslon in water:   The preblea of tero 

G asthenia. 
Aerosfi. Med.  32(3):181-196, 1961b. 

Describes some psychological effects from enforced prolonged water Immersion. 

667. GUCHRY, F.  E., JR., and E. K. MONTAGUE. 
Quantitative evaluation of the vestlbular Corlolis reaction. 
Aerosj). Med.  32:487-500,  1961. 

Of importance if the angular velocity of submcrslbles reaches threshold values. 

668. BLEGVAD,  B. 
Caloric vestlbular reaction In unconscious patlentn. 
Arch. Otqlarynpol. 75:506-5U, 1962. 

Suggests that arousal can potentiate the calorie vestlbular reaction and so a 
diver In panic may be moi.e susceptible to caloric Induced vertigo. Also shows 
the diagnostic use of the test. (RK) 

669. C0RS0, J.  F. 
Bodily position and auditory thresholds. 
Percept. Mot. Skills 14:499-507, 1962.    H.V. 

670. DAVSON, H.   (Ed.) 
The eye. 
(Tew York & London: Academic Press, 1962. 

The Troxler phenomenon is described, which is behavlornlly similar to "greylnp 
out," 'tunnel vision," or "perceptual nnrrowing," and occurs when one gases 
fixedly (cf. Welcman & Egstrom, 1966, /'70S). 

671. HAMMER, L. R. 
Perception of the visual vertical under reduced gravity. 
Aerospace Medical Division, 6570th Aerospace Medical Research Laboratories. 
Wright-Patterson AFB, Ohio. Report No. MRL-TDR-62-55, May 1962. 

A good review paper with some reference to mutual buoyancy studies. 

672. KENNEDY, R.  S., and A. RRAYBIEL. 
Synptomatolopy during prolonged exposure in a constantly rotating environment at 

a velocity of one revolution per minute. 
Aerosp. Med.  33:817-325,  1962b. 

Shows that disorlentatlon and motion sickness are minimal or absent at this 
angular velocity except for extrenely susceptible persons.    Perhaps submcrslbles 
should use this as an upper limit unless countcmeasures are employed.    (HK) 

673. PIRENNE, M. H. 
Light-adaptation. 
In H. Davson (Ed.) The eye.    Vol.  2.    New York:    Academic Press,  1962. 

The Troxler phenomenon reported here has muc^i in common with "perceptual narrowlnR" 
(Wcltnan & "ERStrom,  1966,  /'705). 
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674. WITKIN, H. A., R. B. DYK. II. 7. FATKrso;;, D. P.. COOnr.NOURlI, and S. A. KARP. 
Psychologic«! dlff«^«ntl«tlon! StujUos of developjgant. 
Ntw York! Wiley, 1962. ~*   ~       ""*" 

Sat Wickln «t al. (1934, #642). and Wltkin (1949, #636). 

675. A.VON. 
Handbook of inatructlona for aerospace syatotna deatpn. Vol. III. reduced 

gravity. 
AFSOM 80-9, I1DQTRS AFSC, Andrewa AFB, Wash., D. C, September 1963. 

Many studies arc reported where wntcr Inmerslon waa used to alnulate zero Rrnvlty. 
These studies are also of intcreat for their application to underwater studies, 
but arc not often referenced In undetwnter revlewa. (DO They Include studies 
of perceptual, cardiovascular, and performance problems. 

676. CHA'UJETIS, R. ?t. 
Psychological problems in disorlentatlon. 
U. S. Naval Air Development Center, Johnsville, Pa., NArC-ttA-C321, AD 432068, 

31 December 1963. 

A good review paper with well-described mechanisms and nomenclature. 

677. FF.miSON, J. C, and R. M. CHAMBERS. 
Psychological aspects of water immersion studies. 
U. S. Naval Air Development Center, Johnsville, Pa., Report No. TtA-6328, 

30 December 1963. 

Shows a considerable disorlentatlon in the water, especially In the head down 
and back position (p. ill)." These studies were concerned with effects of 
weightlessness in apace flight but many used water immersion to simulate sub 
gravity and as such hive application for underwater physiology and psycholopy. (n<:) 

678. MILLER, E. F., and A. GRAYBIEL. 
Rotary autoklnesis and displacement of the visual horizontal ansodated with 
head (body) position. 

Aerosp. Med. 34(10):915-919, 1963b. 

679. MORWAY, D. A., R. G. LATHROP, R. M. CHAMBERS, and L. HTTCHCOCK. 
The effects of prolonged water immersion on the ability of human subjects to 

make position and force estimates. 
U. S. Naval Air Development Center, Johnsville, Pa., Report No. MA-6115, 24 July 1W. 

Shows that past pointing is in error underwater, but adapts. 

680. WIIITESIDE, T. C. D., A. GRAYBIEL, and J. I. NIVEK. 
Visual illusions of movement. 
U. S. Naval School of Aviation Medicine, Pensacola, Fin., and National Aeronautics 

and Space Administration, :iSAM-577, NASA R-93, 21 October 1963. 

A review paper which also speculates on mechanisms and implications. 

681. BAUERMEISTER, K. 
Effect of body tilt on apparent verticallty, apparent body position, and their 

relation. 
J. Ex£. Psychol. 67(2):142-147, 1964. 

682. FLETCHER, J. L., G. D. ROBERSON, and M. LOEB. 
Effects of hip.h intensity Impulse noise and rapid changes in pressure upon 
stapedecbomized monkeys. 

Ü. S. Army Medical Research Laboratory. Fort Knox, Ky., Report No. 610, Aupust 21, 
1964. 
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683. GUEDRY, F. B., JR., R. 8. KENNEDY, C. S. HARRIS, and A. GRAYBIEL. 
Human parfonunea during ewe waaka In a room rotating at thraa RPM. 
Aaroap. Mad. 3S(11):1071-1082, 1964. 

This report ahowa that aoma difficulties exist with an angular velocity aa low 
aa 3 RPM and ahould ba considered in connection with aubmaralbla*.    (Same as 
«63, Category III.) 

684. KATZ, M. S., U. METLAY, and P.  A. CIRINCIONE. 
The effects of stimulus and field else on the accuracy of orientation in the 

homogeneous environment. 
Conmunieatlons Psychology Dlvlalon, Human Factors Laboratory, Orlando, Fla., 

NAVTPADEVCEN 111-13, AD 607739, July 1964. 

See Meclay, et al.  (1964, #685). 

685. METLAY, W., M. S. KATZ, P. A.  CIRINCIONE, and G. C. TOLHURST. 
Vertical orientation in a homogeneous environment. 
U. S. Naval Training Device Center, Port Washington, N. Y., NAVTRADEVCEN IH-19. 

AD 603568, 12 October 1964. 

Empty or near-empty fields are experienced by divers. 

686. SCHONE, H. 
On the role of gravity in human spatial orientation. 
Aeroap. Med.  35(8):764-772, 1964. 

687. SZIKLAI, C., S. WAPNER, J. H. ItCFARLANP, and H. WRRNE». 
Effect of tonus changes on perceived location of visual stimuli. 
Aerosp. Med.  35(6):519-523, 1964. 

Interaction of postural and visual systems is reported. 

688. AVANT. L. L. 
Vision in the Gansfeld. 
Psychol. Bull. 64(1):246-258, 1965. 

Empty or near empty fields are experienced by divers. 

689. MACKWORTH, N. U. 
Visual noise causes tunnel vision. 
Psychon. Sei. 3;67-68, 1965. 

Tills paper Is relevant to any study where amorphous visual environments exist. 
It Is particularly relevant to thu "perceptual narrowing" finding (Weltman & ' 
Egstrom, 1966, #705). 

690. PROPST, A. S. 
A preliminary study of man in the sea, diver personnel and training implications. 
Naval Personnel Program Support Activity, Personnel Research Laboratory, Wash., 

D. C, Report No. WRM 66-5, July 1965. 

Describes a   'depth disoricntatlon phensmenon"  (pp.  18, 19, and 22) in connection 
with Sealab II. 

691. STEPHENS, W. M. 
Research submarines. 
See Frontiers 11:228-241, July/Aug. 1965.    I^Vj. 
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692. STEWAIT, J. D., and B. CLARK. 
Corlolla «ffcctt during pitch and roll mancuvan In • piloted flight •Imlator. 
Aaroap. gad. 36(2):106-112, 1965. 

Applicable to aubmaralblaa. 

693. WYKE, M. 
Cooparatlva analyala of proprloeaptlon In laft and right an». 
£. J. üja. Psychol. 17(2):149-157, 196S. 

Pointing accuracy a function of targat position and head movement.   The Influ- 
ence of neutral buoyancy on theae reaulta ahould also be atudled.    (MO 

694. CONTICELLI. M.. and E. M. GLORIA. 
Visual parfomance In the empty field and In partially structured fields.    III. 

Teak Involving Vernier acuity. 
Attl Fond. C. BaSte 21(3):60S-614, 1966. 

See Contlcelll and Zoll (1966, #695). 

695. CONTICELLI, M., and M. T. ZOLI. 
Visual operating characteristic In the empty field. 
Attl Fond. C. Ronchl 21(3):307-314, 1966. 

Visibility underwater can be analogoua to an empty field. 

696. DAY. R. U., and N. J. WADE, 
Visual apatlal aftereffect from prolonged head-tilt. 
Science 154(3735):1201-1202, 1966. 

697. DOWD, P. J.. E. W. MOORE, and R. L. CRAMER. 
Effects of flying experience on the vestlbular system:    A comparison between 

pilots and non-pilots to Corlolla stimulation. 
Aerosp. Mad. 37(1):45-47. 1966. 

The dlfforencea In susceptibility to Corlolla stimulation between experienced 
and Inexperienced aviation personnel may be applied to aubmersible training 
and aelaetion of divers.  (RK) 

698. HOWARD, I. P., and W. B. TEMPLETON. 
Human spatial orientation. 
New York:    John Wiley & Sons, 1966. 

An excellent text which describes the interrelationships of vestlbular and visual 
stimulations.    Teats of vestlbular function are Included.    The chapter on 
orientation (p. 419 ff.) on weightlessness is particularly relevant for diving 
medicine. 

699. MARGARIA, R. 
Human locomotion on the earth and in subgravlty. 
Schweizerische Ultschrift fur gportmedltln 14:159-167, 1966. 

See other papers by Margaria. 

700. MILLER, E. F., and A. GRAYBIEL. 
Magnitude of gravitolnertial force, an Independent variable in egocentric visual 

localization of the horizontal. 
J. Exfc. Psychol. 71(3):452-460, 1966a. 
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701. MILLER, B.  P., md A.  GRAYBIEL. 
Rolt of the otellth organs in th« ptrceptlen of horltontallty. 
AQ. J. Paychol. 79:24-37, 1966b. 

'    This paper and others by thene authors should ba consulted for tha Mchanlan of 
orientation to the vertical and horltontal In huaana, as well aa for an under- 
standing of the dlaorlentatlon probleaa which «ay occur In this capacity under 
neutral buoyancy.    (RK) 

702. MILLER, E. P., A. R.  PREGLY, and A. GRAYBIEL. 
Visual horlsontal perception In relation to otollth function. 
U. S. Naval Aerospace Medical Institute, Pensacola, Pia., Report Ho. 989, 

23 December 1966. 

703. MOORE, E. W. 
Responsea to Corlolls stimulation In flying personnel with different levels of 

proficiency. 
USAF School of Aerospace Medicine, Brooks APB, Texas, SAW-TO-66-36, AD 634A06, 

April 1966. 

The author reports Increased tolerance with flying experience and similar effects 
nay occur In similar environments (e.g., eubricrslbles). Flylnj» experience wnn 
correlated with age, and although not mentioned as such, may also have been a 
factor. (RK) 

704. WEENE, P., and R. HELD. 
Changes In perceived size of sngle aa a function of orientation In the frontal 
plane. 

J. Ej^. Paychol. 71(l):55-59, 1966. 

705. WELTMAN, G., and G. II. EGSTROM. 
Perceptual narrowing In novice dlvera. 
Hum. Factors 499-506, December 1966. 

These effects can Influence orientation whether to the uprlsht or In terns of a 
direction aense. (RK) 

706. ARNOLD. H. A. 
Manned submcrslbler for research. 
Science 153(3779):84-95, 1967. 

The addition of motion to the other attributes of the underwater sensory environ- 
ment may increase the perceptual problems. 

707. CLARK.  B., and A. GTUVYBIEL. 
The egocentric localisation of the visual horizontal In normal and labyrinthine- 

defective observers as a function of head and body tilt. 
U. S. Naval Aerospace Medical Institute, Pensacola, Pia., Report No. 991, 

17 January 1967a. 

L>how8 the Importance of the vestibular ayatem In orientation (as In Clark & Grayblel, 
1967b. #708). 

708. CLARK,  B.,  and A. GRAYBIEL. 
Egocentric visual localization In normals and partially blind during a change In 

direction of gravitolnertlal force. 
U. S. Naval Aerospace Medical Institute, Pensacola, Fla., report No. 1006, 

2 May 1967b.   Also in Am. J. Paychol. 81:314-318, 1968. 

Shows the Importance of the vestibular ayatem In orientation. 
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709. GKAYBICL, A. (Ed.) 
Third symposlua en th« toi« of th« vMtlbuUr ergua In tpae« «xpleratlen. 
U. S. Ntval Aeroapae« ttedletl Institut«. Ptnaacol«. PU., NASA SP-152, 24-26 

January 1967. 

1hl« voluM. plus Grayblal (196S. 1417; 1967, #450; 1968, IS88), ara tha but 
coll«ctlon of «tudi«« of th« vaatibular apparatus. Saa also Caaia (1930, #299).(RK) 

710. GRAYBIEL, A., E. P. MILLER, II, B. D. NEUSOM, and R. S. KENNEDY. 
Th« effect of water Imaralon on parcaptlon of th« oeuloRravle Illusion in 
nonul and labyrinthina-dot«ctiva subjects. 

U. S. Naval Aerospsce Medical Instituts, Psnsscols, 71a., Kapert No. 1016, 
September 1967. 

On« "nonal" subject had aora difficulty in orientation underwater than did 
th« other three. (Sana aa #579.) 

711. GÜEDFY, P. E., JB. m   , 
Relations between vestibular nystagnus and visual performance. 
U. S. Any Aeromedical Reaeareh Unit, and Ü. S. Naval Aaroapaea Madicsl Institute, 

Pensaeols. Pis.. NAMI-1008, 24 Msy 1967. 

Nystsgnus elicited by rotation degrades visual performance. It la fait that 
if vertigo and nystagmus occur in divers from praaaure, bubbles or ether means, 
a simllsr outceas can bs expected. (RK) 

712. PESCH, A., and R. TOHER. 
Analysis of star boat performance and characteristic response. 
Gsneral Dynamics Electric Beat Division, Groton. Genn., P417-67-060, October 30, 

1967. 

Figures 18, 19, and 20 suggsst that in a 30-second 180* turn, tha angular velocity 
in the laat 10 aaconds approaches the threshold for Coriolln stimulation of the 
semicircular canals (Mads, 1952, #92) which could in turn produce vertigo.    (r.K) 

713. STEEOMAN, W.  C. 
Absolute judgments of sise in a reatrictad visual environment. 
Percept. Mot. Skills 24:731-736, 1967. 

714. ANON. 
Rotational extravagance. 
Approach 14-15, June 1968. 

Describes how fear, information overload, and a vestibulsr stimulus can summste 
and interact with hazardous consequences. 

715. ANON. 
Reaeareh submersibles; A report from Genoral Dynamics. 
Undersea Techno!. 9:77, May 1968. N.V. 

716. BARNUM. P. 
The epidemiology of USAP spatial disorlentation aircraft accidents. 
Presented st the 1971 Aerospace Medical Association Meeting in Houston, Texas, 

1 January 1958-1 December 1968. 

Although present-generation submersibles do not approach the acrobatic freedom 
of high performance aircraft, this report suggests that a violent maneuver is 
not always necessary for disorlentation.    Leads and potential problem sreas 
for underwater vehicles can be found here.    (*K) 
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717. CLARK, B.. and J. D. STEWART. 
Comparison of Miwitlvley for th« ptrctptlon of bodily rotation and th« oeulofyral 

lllualon. 
Powption and Ptvehophyslc» 3(4A):253-::6, 1968b. 

Th« fact that two indicators of rotation aenaitivity hava diffarant thrasholda 
can raault in diaoriantation in Moving vahielaa, particularly whan cuas ara 
alterad or absent (e.g., underwater).    (WO 

718. »ARRIS, 0. S., and H. C. SOMMER. 
Kuoum equilibrium during acoustic stimulation by discrate frequeneiea. 
Aeroapaca Medical Research Laboratorlca, Wright-Patterson AFB, Ohio, Report 

No. A:tRL-Tr-68-7, May 1968. 

Because noise can produce changea in equlllbrlua, and becauae pressure chanbare 
are noisy, one oust control the effects of nolss in order to measure the effects 
of pressure on equilibrium.    (RK) 

719. IWANB, M., M. ONO, and M. SAWADA. 
Effects of Corlolia stimulus during mild esntrifngal C-load upon stick performance. 
Mad. Experiment Report 8(A):135-1A1, 1968.    (Trans, by Civilian Aeromedlcal 

XnsTltute Library, AC-922, Federal Aviation Administration, Oklahoma City, 
Okie., 1969.) 

This paper shows that head novementa incident to angular velocity (not very 
different from the rate of turn in aubirersibles—RX) can influence tracking. 

720. LETKO, U., and A. A. SPADY, JR. 
Walking in simulated lunar gravity. 
Presented at the Fourth ^ .npoaium on the Role of the Veatlbular Organs in Space 

Exploration, Panaacola, Fla., September 24-26, 1968. 

721. MILTICH, A. J. 
Human auditory threshold shifts following changea between upright, supine and 

inverted bodily positions. 
J. \udltory Res. 8:367-377, 1968. 

Auditory thresholds are higher in the Inverted poaition—a position net uncommon 
in diving.    The influence of the vestlbular system was not ruled out 
satisfactorily.     (RK) 

722. NELSON. J. C. 
Effect of water immersion and body position upon perception of the gravitational 

vertical. 
Aeroao. Mad. 39(8):806-811, 1968. 

Demonstrates the difficulties in orientstlon to which way is up when Immersed 
in wster.    A good bibliography. 

723. PCSCH, A. J. 
Human factors reaaarch and simulation In the design of small submersibles. 
Genersl Dynamics Electric Boat Division, Groton, Conn., May 7, 1968. 

See Pesch and Toher (1967, #712). 

724. RA0L0FF, R., and R. HELMREICU. 
Marina life. 
In R. Radloff and R. Helureich Croups under stress: Psycholo^lca] £essarch In 
SEALAB 11.. Century Psychology Series. New York: Applcton-Century-Crofts, 
1968. 

Reports on disorientetion in SEALAB II, pp. 62, 63. 
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725.    ROSS, H. E., md P. LENNIE. 
Visual ■(«blllty during bodily movamant underwater. 
Undtrwafr /^iBOclation Ryjort 504:55-57, 1968. 

726:    ANON. 
C«pt«r 1 aubiMrslbl«. 
Ocaanol. Int. 4il4, Jan./Fab. 1969. N^ 

727. ANON. 
Sub-aurfaea ocean vahlela. 
Ocaanol. int. 4:26, May/June 1969.    N^V.. 

728. BARRETT, C. V., P.  A.  CABE, C. L. THORNTON, and H. E.  KERBEr. 
Evaluation of a motion simulator not requiring cockpit motion. 
Hum. Pactora 11(3):239-244,  1969. 

Because motion sickness and vertigo might occur In aubmerslblea, and on barges 
before a dive with dire consequences, a traliiin^ ot. screening device may be 
useful for diving medicine.   (RK) 

729. BROSGOLE, L., and K.  II. HAI.'SEN. 
The effect of change in body orientation upon the perceived direction of 

autokinesis. 
Psychon. Sei.  15(4):204, 1969. 

Because a swlrnner's attitude underwater with reapect to gravity la different than 
when under terrestial conditions,  this paper la of interest.    (PK) 

730. BYNUM, J. A., and J.  A. STERN. 
Painted helicopter main rotor blades and flicker-induced vertigo. 
Aeroap. Hed.  40(6):622-626,  1969. 

The authors indicate that under special conditions "vertigo" can be Induced by 
flicker. 

7?1.    CONTICELLI, H., and R. BRANCATO. 
Autokinesia in the empty field. 
Atti Fond. 0. Ronchi 24(3);375-386, 1969. 

See Conticelli and Zoll (1966, #695). 

732. DOTY, R. L. 
Effect of duration of stimulus presentation on the anfular acceleration threshold. 
J. Ejjfc. Psxchol.  80(2):317-321, 1969. 

Results ahould be compared to angular velocity of subnerslbles for purposes 
of design criteria and perhaps selection of crew members,    (rr.) 

733. MCCOY, D. F., and K. 0. LANCE. 
Stimulus generalization of gravity. 
J. Ex£. Anal. Bghav. 12:111-118, 1969.   H.V. 

734. MILES, S. 
Underwater medicine (3rd ed.). 
Philadelphia:    J. B. Lippincott Co., 1969. 

Discusses the effect of neutral buoyancy on perception, and other perceptual 
illusions occaaloned in water.    Mentions "Interest In dizziness has in recent 
years subsided," but "cannot be lightly dismissed," and "is worthy of future 
consideration" (p.  94).    A very good book.    (RK) 
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733.    MOSER, R., JR. 
Spatial dliorUnutlon w • factor In aeeldanta In an operational eoMund, 
Aaroip. md. 40(2)tl74-176, 1969. 

A alnllar affort nlRht ba undartakan for ulvara. 

736. PCTCR8. R. A. 
Dynamic« of tho voatlbular ayata« and thalr relation to notion pareaption, 

apatlal dlaoriantaclon, and tllualona. 
NASA Contractor Report No. CR-1309, Waah., D. C, April 1969. 

737. PICK, H. L.. JP.. D. U. WAP.REN, and J. C. HAY. 
Senaory conflict In Judgnenta of spatial direction. 
Pettflptlon fc fittSS»fiE!>yji4.<ai 6(4) :203-205, 1969. 

Tito hierarchy of aensery nodalltics la .ihown In this atudy and aa expected, 
vialon la very Important.    However, the influence of proprloceptlon over 
audition has application for undetvater where the influence of the former is 
mininlzed.    (RK) »   • 

73«.    RAIMMI!:, W. 0., JR. 
Adventures of Alvin. 
Ocean Ind. 3:22-28, 'lay 1969.   Also publisher) aa Uooda Hole Oceanogr. Inst. 

Repo7t"69-43, AD 692 346. May 1969.    X^V. 

739. REASON'. J. T., and A. CRAY^IEL. 
Magnitude eetinatlons of Cnriolie eenaationa. 
U.  S. :iaval Aeroapace Medical  Institute, Pensncola, Pia., and National Aeronautics 

and Space Adtitlnintration, NAMi-10R2, NASA Order R-93, Ifl July 1969. 

One of a series of studies on this phenomenon by theaa authors. 

740. ROSS. II. E., S. D. CRICKMA*. N. V. SILLS, and E. P. OCEN. 
Orientation to the vertical in free divera. 
Aerosp. Had. 40(7):728-732. 1969. 

The authors report inverted (relative to gravity) perfoinancea are poorer than 
uprlitht.    Their findings are eitnentlally supportive of the studies by Nalaon 
(1968. 1722). Brown (1961, #662). and others. 

741. TROUT, O. P., JR., and W. J. BRUCMEY, J«». 
Water Inmerslon reduced-ftravlty alnulatton. 
Hurt. Fassors 11(5) :473-488, 1969. 

A very good review.    Although Intnnded for an aarosnnee audience, it la directly 
applicable to dlvlnr.     (RK) 

742. YESSENOW, M. D. 
A atudy of the relationship beti'ren nytagwr. eye moveoonta and the oculoRyral 

illusion. 
Submitted in partial   fulfillment of thn requirements for t»e depree of Doctor 

of Phllonophy, Unlverslt ■ of Rochester, Vv> York,  1*69. 

1970-J972 

743. ANOH.    (Staff - Deep Vehicles Branch o' the V. S. Naval Oeennorraphic Office.) 
Manned aubncrslbles and underwater surveying. 
Ü. S. :Javf.l Oceanoiraphlc Office, rash., D. C, 1^7^. 

Illustrates the charaeterlntlcs of suV-erslblea.    In addltlnn to possible problems 
from Torlolle stimulation due to head novemerts incidental to angular velocltlea 
(e.g., durlrff turns), the presence or absence of porta may also lead to Illusory 
disturbances connected to the vertlbul^r app.-ratus.    ("K) 
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744. BERNOTAT, R. K. 
KotaClon of VISUAI reference syeten« and it» Influence en control quality. 
JUSBIfiBI,1 on Man-M<chli\o Syateyy. Ißi-ll (2): 129-131, 1970. 

' There could be an «pi Ucatlon of the findings to Instrument design In sub- 
merslbles and peiltapa for free swinmlng diver«.    (W) 

745. CLARK. B., and J. D. STEWART. 
Thresholds for the perception of angular acceleration about the three major 

body axea. 
Acts Otolsryngol.   (Stoekh) 69:231-23b, 1970. 

See Clark and Stewart (1968b, #717). 

746. COLLINS, W. C. 
Effective approaches to dloorlentation fAmllisrlBation for aviation personnel. 
Departnent of Transportation, Federal Aviation Adminipuration, Oklahoma City, 

Okie., Report No. AM 70-17. November 1970.  » « 

The training program reported here may be useful in connection with duty in 
aübmersibles. (RK) 

747. EBENMOLTZ, S. M. 
Perception of the vertical with body tilt in the median plane. 
J. Eja- Pjöchol. 83(rart I): 1-6, 1970. 

Showo data regardina egocentric hnrizontallty and var'ahlns which influence this 
ability. 

748. PRAHKLZN, S. S., H. E. ROSS, and C„ UKLVm. 
Sise-dtstanec invarlance In perceptual adaptation. 
Peydion. Sei. 21(4)-229-231, 1970. 

Adaptation to perceptual distortion is related to water and face mask distortion. 

749. GRXQOR'BV IÜ, C. lU V.  PAnBER. and N. A. VOLWIIOVA. 
Voatibuliarnye reaklsll.    (Vestibular reactions.   A71-2n672.) 195 pp. 
Moscow, ladatel'styo Hadltntna. 1970. 

Of some interest regsrding Corlolls forces and suhrwrslhles.    (Abstract only 
seen.) 

750. KENNEDY. R. S. 
Visual distortion: a point of view. 
U. S. Naval Aerospace Medical Institute, Pensscola, Fla., Report No. 7600, 
Monograph 115, 6 January 1970. 

A review of the literature on visual distortion with refcrencna to vestibular 
distortions also. Speculations on nechanlsns and counter-measures are made. 

751. KflTASKOVA, J. 
Some psychological aspects of isolation in hyperbarlc conditions. 
Revue De Phvaloloale Suba^uatia.u«' 2(1), 1970. 

Mentions dlsorientatlon. 

752. MCKAY, C. L. 
Decrease in perceived distortion with repeated exposure: apnllcatlon for Naval 

diver training. 
U. S. Naval Submarine Medical Center, rroton, Conn., Report No. 613, 16 February 1970. 
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753.    MELVILL JONES, Q. 
Dynamic croM-couplln» in th« atmlelreular eanali. 
In D. E. Busby (Ed.) ^acfflt ftUUM to Mreapaca Bfd^lnt. pn. 233-248. 

nordrtcht-Holltnd!    D.Mldal PublUhlnj  Co., 1470*. 

If vartlgo oceurt In futurt gcnaraelont of •ubm«rilhle« this rtport will «Id in 
•xplalnlni Cha aaehaniana.    (RK) 

734.    MELVILL JONES, 0, 
Origin aignifleanca and amelioration of Coriolla illuaiena from the aamleireular 

canala:   A non-mathanacieal appraisal. 
Aaroap. Ma<l. 41(3);443-490, 1970b. 

Counearmraauraa ara suggaatad. 

755. OOSTERVELO, W. J. 
Threshold value for stimulation of the horizontal aamleireular canala. 
Aerqsji. Mad. 41(4):3B6-380, 1970. 

This experiment showed that laboratory threahold values ara not vary differrnt 
from thoaa obtained In fllrht.    Tlia throahnld «Ivan la lower than the turn rnte 
for sone operational aubmerslblaa.    (PD 

756. STOOCraX. C. W., and F. E. RUEnRY. Jp%. 
The ef ect of senlclreular canal atimul.ition durlnr tlltln» or the subsequent 

perception of the viaual vertical. 
Afigf Otolarvntol. (Stockh) 70:170 175, 1970. 

tlxln factor ahould be considered In undunmter exncrlfcnts Inv^stlratlnr perception 
of the upright where subjects arc often tunMnd. 

757. '.'AJIE, M. J. 
Effect of prolonged tilt on visual orientation. 
1' 1' SSL'  Paychol. 22(3):423-43'5, 1970«. 

One of many studies by this author with a good review and explanation of the 
mechanisms. 

75«.    WADE, N. J. 
The effect of different psychophyaical methods on visual orientation during tilt. 
Psjrchon. Set. 19(4)-201-203, 1970b. 

759. WATERLAND, J. C, and G. ?'. SIIAMT.^S. 
Diplane center of gravity procedures. 
Percept. Mot. Skills. 30:511-514, 1970. 

760. WIIITESIDE, T. C. D. 
Blur zone. 
Nature 225(5227);94-95. 1970. 

An intereatlnp review and theoretical paper which raises a question about what 
is avallab?« for "seeing'' "hen a subject is in motion.    Although written for 
aviation, the alower speeds (but poorer vlalbllity) of divers may make this a 
divine problem also.    (KK) 

761. BENS0!l, A. J., and F. E. CJEDRY, JR. 
Comparison of tracking-task performance and nyatapmus during sinusoidal oscillation 

in yaw and pitch. 
U. S. Army Aeromedieal Research Laboratory, Panaacola, Fla., Report No. 1123, 

29 Oetobai 1970.   Also Aaroap. Med. 42(6)'593-601, 1971. 

Insofar as submerslblaa will occasion stimuli auch as these, degraded performance 
might be expected.    (RK) 
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762. CLARK, B. 
Pilee reports of dUorlonutlon «ecoM 14 roars of fli|hc. 
Aoroso. asi. «2(7)1708-712, 1971. 

A roforoneo Ilse of rtvlow artlelts on this problon is In tho papor, as Is 
s roforoneo to tho construction of o quostiennnlrs «hlch could bo nedlflod 
to study similar probloas In dlvors.    (MC) 

763. DZENDOLET, E. 
Cemonts on SJoborg's hypothesis for the Mchanlsn of tho Inversion Illusion 

under aoro-Rravlty conditions. 
Aarosj). Mjd.  42(11): 1211-1213. 1971. 

The Bsehsnlsn underlying the "inversion Illusion undar taro-gravity" «ay have 
direct relevance for the difficulties oxperleneed by diver« In Judging the up- 
right.    Perhapa the otollths only signal the plane of the gravity vector end not 
ita direction.    (RK) 

76A.    GALLR, R. R., B. V. USTIUSKIK, L. N. GAVRILOVA, and E. I. KJIELT'SKII. 
K vopreau ob otaanka veatibullarnol uotolehlvostl.    (Ths prob lam of ostimsting 

veatlbular atability.   A71-28A14.) 
Kowtn.  Btql. Mjjd. 5? 65-71, 1971. 

Dlffarent human tolaraneea to Cerlolla atlmuli;(as might be eneountorod in a 
aubmaralbl«) are diacuaoed. 

763.    KELLOOT., R. S. 
Veatlbular Influencaa en orientation on soro gravity, produced by parabolic flight, 
In H. E. Adler (Ed.) Orientation:    Sensory basis.   Ann. N. Y. Acad. Set. 188:217-223. 

1971. 

There le application of his findings to undervater environmente. 

766. LEinoWITZ, H. 
Sise conatancy and visual apace. 
In U. E. Adler (Ed.) Orientation' Sansory basis. Ann. N. Y. Acad. Set. 188, 1971. 

767. MILLEn, E. F., II, and A. GRAYBIEL. 
Goggle device for meaauring the visually perceived direction of space. 
U. S. Naval Aerospace Medical Research Laboratory, Pensacola, Fla., Report Mo. 1151. 
November 1971. 

This device, modified for voter and pressure, would be useful for inveatigattng 
spatial orientation. (RK) 

768. SEIREC, A., A. BAZ. and D. PATEL. 
Supportive forcee on tho human body during underwater activities. 
J. Btomseh. 4:23-30, 1971. 

769. STEWART, J. D. 
Human perception of angular acceleration and Implications In motten simulation. 
J. Aircraft 8(4):248-253, 1971. 

Of application for deelgn of underwater vehlclee. 

770. WEEWS. T. C.. and W. R. THIWLOM. 
The effects of eye position and expectation on aound lecallcatlon. 
Pereegtlen 6 Paychophyslca 9(1A):35-39, 1971. 

The Influence of sound position versus eye and hoac* peaitlon on localisation 
are reported. 
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771. WKLTMAN, 0., J. E. SMITH, and G. H. B6STK0M. ,   ..     ' 
Paretptual narrowlnn during slmulattd prMtun-ehubtr «xpetun» 
Hu«. Factors 13(2)t99-107. 1971. 

Saa alao Waltman and Ggatrom (1966, #703). 

772. WOODS, J.  D.. and J. N. LYTHOOS (Fda.) 
Undotwatar aclanco. 
New York:    Oxforfünlvarsity Praan, 1971.    N.V. 

773. ADOLVSO.;, J., and T. BERGIIACE. 
ttan'a aanaory procaasa» In tha undersea environment. 
New York:    John Wiley & Sons, In press. 

The chapter on spatial orientation underwater discusses the Influences of the 
ventlbular ayatem.   A chapter on sometheaia contains reference to /eatlbular 
function underwater and pressure (body sway, vertically), as well aa some 
examplea of dlsorlentatlon. 

774. AD0LFS0N, J. A., T.  BERGHAOE, and L. OOLDBFRC. 
Effects of increased ambient air pressures on standing steadiness in nan. 
Aaroap. Med., in press. 

ChanRes in balance as a function of ata occurred.    Because noise affects balance 
(Tulllo, 1929, #531; Bensei, et al.. 196B, #584), the influence of chamber noise 
(Murry, 1970, #956: Summit and Relmera, 1971, #964) on equilibrium (Harris, 
et al., 1968, #718) should be aacertained alao.    (RK) 

775. E. C. 0.  R., INC. 
Underwater propulsion systems.    Specification sheet, EC0R-1. 
Melbourne, Fla., 1972. 

This announcement describing the SCOR-1 suggests that turning rates higher than 
2 RPM can occur in submerslbles and should be compared with threshold data for 
producing Coriolls vestlbular Illusion (Meda, 1952, #92; Stewart and Clark, 
1965, #692). 

776. MORANT, R. B.,  and J. AR0N0FF. 
Starting position, adaptation and visual framework as influencing the perception 

of vertlcallty. 
J. Exp. Psychol.. in press. 

Because of the relationship of this ability to certain personality variables 
(e.g., field Independence) there may also be application for diver selection.-    (RK) 

777. SCHROEDER, D. J. 
Some effects of alcohol on nystagmus and vertigo during caloric and optokinetic 

stinulation. 
Ann. Otol. Rhinol. Laryngol. 81(2);218-230, 1972. 

Divers as a group tend to drink heavily end becutif*. alcohol can influence vestlbu- 
lar reaction (at times inhibiting and at times facilitating), this should be 
considered. 
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778. SHENTON, E. H. 

Maw York!   NnttonT W72. 

779. VAUCHAN, W. S., JR.. and A. 8. MAVOR. 
Diver par fortune« In eontrolllnR a «at tubaanlbla Airing four-hour axpoauro 

to cold water. 
Him. Factor» 14(2):173-180, 1972. 

Saa also: 

Rafaraneaa 35. 69, 72. 112. 117, 162, 224, 235. 250, 272, 273. 302. 345. 365. 367. 

403. 488. 495. 507. 531. 536. 537. 550. 552. 553, 554, 555. 558. 573. 585. 590, 596. 

603, 610, 622. 708, 725, 740, 773, 781, 788, 790, 799. 801, 802, 810. 824, 832, 835. 

842, 848, 855, 857. 858. 861, 941, 955, 960. 
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CATEGORY V. TUE USE OF THE VCST1BULAX SYSTEM AÜ AN ZNERTIAL GUIDANCE SYSTEM. 

lesa^woo 

780. GALTON. F. 
The jut p_t  tr«/«l; £r, SJtlfyi» and eontrlvanceti avoliable iij wt^ld countrle:i. 
London; John Murray, Albarmarle Street, 1856, 

Early reference to mcthoda of navigation In humana and animals, e.g., moas on 
treea (p. 126), etc. 

781. 0ÜLDBERC, F. 0. 
Dto Clrkularhtn'Oftunp, nlo thlcrlnche Rrunr!)>(!we<!unp.,  Ihre ttrnaelm, PhanoTnenalitnt 

und Bedeutung.     (Tim circular movement as t!ie banlc mnv«ment of animals, Its 
cnutio, phenomenon and Imiiortanc« .    Trnnn. hv ;tr«.  A. 'Jol'.c, Tr"»!, 1972.) 

Z.   »1,01.   (Munlcli)   35:/.19-458,  1897. 

Shows that orp.anlsmn travel In a circle and aiipnen^a  the functional Importance 
of such a tendency i«!  to pormlt tlcm (ir the case of certain animals)  to rejoin 
the herd.    Mentions  (p.  43') that deep sea divers see flnhon svlrnmlnp. In 
circles In response to Illumination by i'lver'n lanterns. 

19001909 

782. cn.W    A.  A. 
The lahvrlntb of animals.    Vol.  II. 
London;  ~J. & A. Churchill. 1908. 

See «rnv (l«iti7. Vol.  I.   nn3). 

1910-191* 

783. fOvmniTVU!.  C.  C. 
"unda^ntfll "wt'iods of orientation t» "lr>aj»lnarv mapr,.'' 
Science 38:888-897, 1913. 

Discusses the different metliods employe'.' in nnv<f»atlOT< ir. Ivimptir?.    ^ome met^.odr 
are hotter (o.e..,  inp.f.inar" maps)  for no-ie fimctionr. an'' po^r^r for ochcrrs. 
Application for free 8wtmr>ing an'' reconnalnnnce dlv'-rr may be found.     (^0 

784. ABDCT'lALDEN,  E. 
3epv>achtun«»en zur Frar^e der morp'olopinclien ur.'' funktionell'W Asymmetrie des 

monRchllchen ICorpcrs.    (observations concom^nr tlie quontlor of the morpholoplcal 
and functional asymmetry of the  human bodv.    Trans, bv '^re. A. "oke, tr^I, 
1971.) 

Pflu^ers archtv fur die jJSiiancte pliysio'ople 177:213 216, 191A. 

An early study shouln» directional preponderances anc' proforencas In humans. In 
particular the tendency within Individuals to ar.cend diferant staln/ays is used 
to launch a discussion of the bails of this  response preference. 

1920-1929 

785. BmrT'TTOM,  V.  E. 
A study of spiral novement In the Clllrtc Infusoria. 
Arch. Protlptcnk.  50(5)-219-274, 1925. 

The author Sports most of the or.e-celled orr.anismti sttuüo'' (K-A cillatcs)  tend 
to spiral movement in a leftward  (counterclockwise)  direction.    The ratio is 
about 2:1.    "his study war. performed Ir, the Northern Ilerisphcre (largely at Cold 
Sprlnp. Harbor).    The author does not mention that the rotation of the earth could 
be a factor, but If dilates in the Southern Hemisphere turn mostly rlghtvarf' this 
would suggest  that organisms are capable of rospondinj! to very low levels of 
Corlolls force.    Future study appears "arranted and if positive findings are 
obtained,  there may be practical application for navigation in humans.    CK) 
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786. WEBER, C. 0. 
The propartict of ipact and elm« In klnwithttlc flpldt of fore«. 
^. J. Psvchol.  38:597-606, 1927. 

787. RABAUD, E. 
How «nlnuil« find their way «beut. 
N«w York:    Harcourt, Brae« and Co., 1920. 

788. SCHAEFFER, A. A. 
Spiral movOTicnt In man. 
J. Morph. Pavalol. 45:293-398, 1928. 

In this long and significant article the author revlewa the functional alpnlflcance 
of directional preponderance (turning) In man and «nlnala.   In addition to dla- 
cuaslng spiral movements across phyll« (amoeba to man), the author also dlseussea 
experiments on blindfolded persons walking and swlnnlng.    An excellent bibliography 
Is presented; many articles are In German.    Experiments In nan on turning during 
awlmnlng and rowing are reported, mechanisms art, discussed.    (PK) 

789. KNOTTS, J. R., and W. R. MILES. 
Tlie maze-learning ability of blind compared with sighted children. 
J. fisnjt. Pavchol. 36(1){21-50, 1929. 

Better Performance was obtained by blind than blindfolded persona, and recently 
blind persons appeared to learn better than blind prior to ape five. 

1930-1939 

790. LUND, F. H. 
Physical asynmetries and diaorlentatlon. 
Am. J. Psychol. 42:51-62, 1930. 

An important paper applicable to diver navigation and orientation.    For example, 
one interesting finding:    right turning predominates in walking, but left turning 
in swimming is due most likely to the fact that left legs are longer and rlpht 
arms are stronger (p. 59), although the relationship is not perfect (also see 
Schaeffer, 1928, #788; and others). 

791. DESII.VA, H. R. 
A case of a boy possessing an automatic directional orientation. 
Science 73:393-394, 1931. 

Although the ability was not as r.ood as claimed. It shows ho» one's "sense of 
direction" can profit by use of the ability. 

792. DUNCAN, B. K. 
A comparative study of flngcr-ma o learning by blind and sighted subjects. 
J. Genet. Psychol. 44(l):69-95,  1^34* 

1940-1949 

793. GP.EGC, F. M. 
Overcoming geographical disorlentation. 
J.  Consult. Psychol. 4:66-68,  1940. 

Shows the influence of the vestlhular system when "intentlv thinking (p. 66)" 
of a "geographic direction (p. 66)." 

794. RYAN, T. A., and M. S. RYAN. 
Geographical orientation. 
Affi« !• SffiSM-  53:204-215, 1940. 

A study on humans. 
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795. LORD, f.  E. 
A study of spatial orientation of ehlldrtn. 
J. Educ. RM. 3A(7);481-iO'J, 1941. 

A Rood paper for future atudlaa of navinatien in free ■wlnnlnr dlvera. (PK) 
Several additional references. 

796. cnirru, D. R. 
The sensory Imal» of bird navigation. 
2..  Ksv. Blol.  19:15-31, 1944. 

Evaluates klnesthetlc and other theories of honing.    Cxeellent blMie^rapUy. 

1950-1959 

797. >(ENZI0, P. 
Labyrinthine reactions Induced In nan by means of minimal themsl stimuli an<t 

the influence of previous modification of tR-pBrsturc in the external auditory 
canal. 

AKII- yi8ioi. sitis«, 1051.   r;.v. 

798. WOPCTin, P. 
Space perception and orientation in the blind. 
Pavdiol. MonoOT. 65(15) rl-2B, 1951. 

Anonp. other findings the author sugnestn that time estimation is the method 
employed in navigation. 

799. CLARK, B., and P. P. »tALONE. 
Topographical orientation In nav.il aviation cadets. 
U.  S. Naval Air Station, ronsacola. Fin., Report No. 001 059.01.30, 2 June 1952, 

A test is reported uhich purports to measure a personality or life style trait 
"snnse of direction."   The hypothesis was that hlp.h scores could be related to 
success in aviation training.    No relationship was found.    However the trait, if 
it exists, nay be more critical for divers than pilots since the latter have nore 
navigation aids and therefore can depend less on their sense of direction.    (T.) 

800. WOr.CHEL, P. 
The role of the vestlbular organs in space orientation. 
J. Ex£. Psychol. 44(1):4-10, 1952. 

801. DALLENBACH, K. It. 
The phenomenal vertical and horizontal in blind and sighted subjects. 
Am. J. Ps^cliol. 66:598-602, 1953. 

802. McREYTJOLDS, J., and P. WOPCKEL. 
Ceographical orientation in the blind. 
J.  Ren. Pöchol«  51:221-236, 1955. 

Because divers are often rendered effectively blind by the poor visibility of 
some water, there is much to be learned re^nrdinn navigation from this literature. 
(RK)    This study and others by Vorchel have good blhliographies. 

803. ROUSE, D. L. and P. UORCHEL. 
Veering tendency in the blind. 
New Outlook for the Blind 49(4) T115-11R, 1955. 

There is a directional tendency to veer even in blind persons and this tendency is 
relatively consistent within a subject.    Perhaps a "personal equation" identified in 
a diver could improve the diver's ability to navigate.    (»J'.) 
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804. BFRO, J.a «td P. WORCIIEL. 
Saniiory contrtbutlona to human MM laarnlng;    « conparUm of Mtehad blind, 

daaf, and nonula. 
1' SfA' EntiML« 5*'«1-95, 19J6. 

Than la application for undaivatar awirawr naviMtlon, an wall aa for tha 
training of blind divara.    (RK) 

805. CI'LTMVr, P. E., and G. RiaölOND. 
Differancaa in raaponaa lataney with diffarent naxnltuda angular acealaratlon. 
U. S. Amy Medieal Raaaareh Laboratory, Panaacl«, Fla., Report No. 301, 

2 Nov«nb«r 19S7. 

Showa raapona« of aubjaet to varloua naxnltudaa of turning (angular acealaratlon) 
atlnul4.. 

806. MARRARTA, R. 
Prolonged after-effect of cantripetal and tangential aeeol^rnttona on c«reb»llar 

potentialn. 
Final Report, Contract AF 61(S14)-968, AF Air Raaearch 6 Dewlopnant Connwinl, 

AD 152 2A6,  Sunrmry of work fron 1 June 1056 tn 30 S«»pterser 1957. 

"rotatory and post-rotatory ccrebellnr activity in blrda [in] lnvanttf,nted (p.  1)" 
and reported.    Raaponana are obtained In eerebellnr cortex an low aa .01- .02 g. 

807. GRIFFIN, I). R. 
Llntcnlni». in the dnrkr    TJte acouHttc £rlentation o£ batn and men. 
H»i Haven:   Yale iTnlveraTty Preai. 19T«.   "      ' ~.     _     - 

Son Chapter 12, "Eeholoeatlon in the Blind. ' 

808. GUnDPY.  F. F., and S. J.  CERA». 
Derivation of 'nubjective velocity' fron anpular-dlanlaccw;nt aatinates nade 

during prolonp,er1 nnrular aecelorations r    adaptation effnetn. 
U, S. Amy Medical research Laboratorv, Fort Knox, Kv., Report ??o. 376, 21 N'ovor*or 

1958. 

Th/» accuracy of aubiactlv» stl-ull of tumtn? In »fven. 

WM^1969 

809. FWAPnCKI., C., and D. L. GWH. 
The orientation of anlnala. 
New York:    Dover Books, 1960. 

810. DirrniBACll, V. S. 
Tl»e ability of subncrRCd subjects  to nenao  tlie gravitational v';rticAl. 
Cornell Aeronautical Laboratory, Inc., Buffalo, ?'.Y., Report No. 0»« 1355 v~l, 

2 Septenbnr 1961. 

Shovm how poor la orientation to the vertical when auhjecta are irmeraed in water 
and tilted. 

811. F"AE*mEL, 0.  S., and D. L. ttT!.'. 
The orientation of anlnals:   Klres.cs. tnxes. «id sonptam reactions. 
New Yrtk;   Dover"Publlcatlona, Inc., 1961. 

Probably the best sinsle reference work for a basic undcrntanding of the problen 
and for implication to human navigation.    Excellent references. 
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812. BEXITOrr, J. s. 
Spatial orientation of nan and anlnali. 
WII Inter. Cengr. Phyalol. Set., Uldan. 1-17 8«pt«rfc«r 1962. 
iflSil« Bagt S.ortoa 1(47)-3-«, 1962. 

ShsM« (In a film) th« inportanea of a (unctlonlnK labyrinth (human and dog) for 
travaralng a rout«. 

813. ItOWLANT), C. H., and B. HOULAMD. 
Th« reaction of blinded goldfiah to rotation in a dentrl'tign. 
J. n^. Biol.  39:491-502, 1962. 

814. ME'MLnT, L.  R. 
Dlaplaeenent of eltiranory bird«. 
San JeNe State Collotte, Calif.. NON« report no.  (O)-00030-62, 2« Oeconber 19A2. 

815. P»»ATT, J. 0. 
Roaearch on animal orientation, with enphaain upon the phcnonenon of homing In 

ptgeona. 
Duke Univeralty. Raleigh, ::. C, nw Reaoarch Project Re, 301 244, 18 October 1962. 

816. ADIxr. H. P.. 
Senaory factors in migration. 
Anlm. BeJios. 11 (4): 566-577, 1963. 

A review of tho sensory ayatom involved In animal misrntlon.    An excellent blbliograrhv. 
His report« of tine eatinntlon (i.e., internal elocka) are uaeful in theoretical fornu 
lations regarding the uae of the vestlbular ayatca aa an initial guidance ayater.    ('•X) 

817. AUTnrt, II., et ai.    (Ed«.) 
Orientierung äfijr Xtcre AnlT«l Orientation. 
Derlin, Gottingen, Heidelberg:    Springer-Verlag,  1963. 

All p'ipara in this aynpoaiun have Engliah aumarlea alt'.ioujtli aemc article« are in 
German.    Thcr« are aeveral very good papers. 

818. BEüITAatmi,   I. S.   (BEPITOV) 
Les neeanianea nerveux de l'orlentation apatiale dies I'home. 
S'europeycholo^ia 1:233-249, 1963. 

The Engliah sunnary describes hw deaf-nute« with bilateral labyrinthine defects 
were unable "to walk along the route along which they were led or carried (p. 248)." 
However, othetwiae normal deaf-mute« could (i.e., not labyrinthine defective). 
Same author an Beritoff (1962, #812). 

819. lurxow. j. s. 
Inertial navigation aa a baaia for animal navigation. 
J. Thgor.  Bio;. 6?76-117, 1964. 

Offera a theory and model regarding the uae of the veatihular ayatem in animal 
migration and navigation. 

820. MARGARIA, R., and C A. CAVACIA. 
Human locomotion in aubgravlty. 
Aeroap. Mad.  35:1140-1146. 1964. 

See other papers by Mar gar 1«. 

821. SCiniDT-KOEN-IO. K. 
Sun coupaaa orientation of pigeon« upon displacement north of the Arctic Circle. 
Bioi. Bull: 127(1):154-158. 1964. 
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812.    BARLOW, J. 8. 
XnartUl navlftatlon and anintl navixaelon. 
N. En^. J. }Jj£. 273(20); 1090-1092. 1965. 

Stmllnr Co Barlow (196A, "'HO). 

823. BATSCIIELET, B, 
Statlwtlcal methoda fqjf the analyst» of prohlow fo antfwal orlantatlon and cartaln 

biological thytlmw. 
Wash., D. CTi    Tlie American Institute of Bloloidcal Sdeneee, 196S. 

Sonc of thoa« methods can be applied to studies of navigation In free swlrwlnn 
divers. 

824. CTATTY, B. J. 
Perceptual alterations of veer by Interpolated movnnirnt experience. 
Res. 2.' to' ftflSSS• ÜSäIÖI Jl'üÄ' LAS£.- 35:22-2«,  1965. 

Tlila report io short but has many appllcattoni| lox Jlvln? medium,    It suiw>ntB 
Important leads for research, pflrtlculnrly for atdlnr navlnstlon In free nvl^rlno 
reconalssnncc dlvern.    ("J") 

825. SlinOP. C. R. 
Orientation of anbyoto^n rnculstnm;   Movements to and from breeding ponds. 
Science 149(3633)t558-559, 1965. 

826. BA^LOH, J.  S. 
Inertlal navlrntlon In relation to nnlnal navigation. 
I' in«' »avtratlon IO (3) 302-31'., 106f.. 

Slnllar to Barlow (1)64, •"819). 

827. Brow:, J. H. 
"nT.ltudc cntlnatlon of onp^lcr velocity during pasolve rotation. 
J. Eigi. Psychol.  72(2) : 160-172, 1966. 

Brcm's article shows that the subjects' reports of a vcstM>ular stlnulus 
(I.e.,  turning)  1" proportional to the stimulus, and the error of the estimate 
In srnll.    This report an I other:« In Chla section supc^st t'mt the ability to 
navlp.ate by   'direction sense" lo better than the use mad" of It In practical 
situations.    ("JO 

828. VIW, J. T., and ?..  L. P-TIEY. 
The navigation of penftilrs. 
Sei, i^n. 215(4):105-113, 1966. 

Although a sun conpaso Is used v'icn available during long dark winter nights 
another mechanlsn nay be involved at other times.     (T) 

829. STORM, R. M.   (Ed.) 
Animal orientation and navigation. 
Corvallls:    Oregon State Univerrity Prosa, L966. 

Some very excellent papers appear in this book and the bibliographies are good. 
Inertlal theories are discussed occasionally (cf. pp. 35-37- especially p.* 54). 

830. CAR", A.  P. 
So excellent a flshe.    (A natural history of sea turtles.) 
Garden City, N.Y.:    Tha Natural History Press,  1967, 

Describes the various theories of navigation/migration In green turtles.    Speculates 
on ho<» thrf animals find Ascension Island—a "snail crumb out In the tea between 
Africa and South America (p. 159)" anil near the equator.    One of the theories 
offered uses  the vestibular system. 
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831. GENTRY,  ft.  L. 
Unti«rw«c«r auditory loe«lli«tlen In the California ■•• Hen. 
J. Auditory Wa«.  7:187-193, W67. 

832. LOCKLEY.  R.  M. 
Aplmal n^vlgallon. 
N«w York:    Hart Publlahlng Co.. 1967. 

Tht ehaptora on "A aanaa of balanco (p. 66)" and "A aanao of tlna (p. 72)" ara 
rnott Important for a atudy of human navigation.    (RX) 

833. TOLSTOY, L. 
Maatar and man. 
In flra^t Short Works of Leo Tolatoy, pp. 453-S00.    New York:    Harper & Rov, 1967. 

Circular movement In humans waa well enough known to Tolatoy that It served as 
the theme of this story. i*—m 

834. ANDERSEN,  B. G. 
Diver performance measurement:   Underwater navigation, depth melntenance, weight 

carrying capabilities. 
General Dynamics Electric Boat Division, Groton, Conn.    Human Factors Section 

Report No. U-417-68-030, AD 674 528, March 1968. 

Navigation accuracy averaged 5.21* over a 780-foot cournn.    If bias waa constant 
within a diver perhaps a knowledge of a "personal equation" could Improve 
accuracy.    Further, If cause of error could be attributed to mlntlvc strength of 
the legs, perhaps a diver could be trained to modify his headings.    (?X) 

835. GRAYBIEL, A., C.  F. MILLEP, B. D. Nrawr, and R.  S. KEKNEny. 
The effect of water Immersion on perception of the oculopravlc Illusion In normal 

and labyrinthine-defective subjects. 
Acta Otolarvnyol.  (Stockh) 65:599-610, 1968. 

Shows that orientation to the upright In water la better In normal than In persona 
with labyrinthine defecta. 

836. HIXSON, W.  C, and J.  I. NIVEN. 
Instrumentation for measurement of vestlbular-significant forces In helicopters. 
U. S. Naval Aerospace Medical Institute, Pensacola, Fla., Report No. 1043, U^MTT 

Serial No.  68-10, 21 May 19£8. 

This system might be adapted for underwater use and could then serve as a 
navigation aid. 

837. JANDER, R. 
Über die    Ithometrlc von Schlussclrelzen, die Theorie der telotaktlschen Wahlhandlung 

und das Potenzprlntlp der termlnalen Cumulation bei Arthropoden.    (On the 
ethometry of algn stimuli, the theory of telotactlc choice, and the power prlncipl* 
of the terminal cumulation in Arthropods.) 

Z. Vewl.  rhyslol.  59:319-356, 196B. 

83«.    KAVAHAO, J. L., and C. E. ^IsmE». 
Program clocks in small maraials. 
Science 161:1256-1259,  1968. 

For the vestlbular system to be able to serve as a .useful inertia! guidance system 
it oust respond to the linear and angular forces and munt also have an accurate 
timing device.    This paper shot/s how accurate some cloc'-s in anlnals can be.    (T.) 

839. VCDOMALD, D. L. 
Bird orientation* A method of study. 
Science 161:486-4R7, 196C. 
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( 84ft.   ANDHWRM, B. 0., F. I. ALLISI, and .T. C. UMD. 
Diver parforruinea moaaurortont:    trintportlnR neutrally buoyant o'oacia, nanual 

movcntnt by heavy objoed. 
Canarnl Oynanlen Clctetrle Doae Dlvlalon, Croton. Conn.    Propa"od (or the office 

of Naval Tloaoareh, V'aah., D. C, Report No. U-417-69-066, July 1969. 

Effects of wlf.ht cirrylnit on navigation la reported. 

841. Dr.r.riAR, C, and R. TnpT. 
Sensory gtachAnlnna of homing In aalnonld flah. I. Introductory axporlnonta on the 

olfactory aonsc In grllao of Ualtle anlmon (Helno Salar). 
Pehnvtour 35(3-4):235-241. 1969. 

842. CU!». B., and J.   D. STDMRT. 
Effects of anftular acceleration on nan:    Thren'iolda for the perception of rotation 

and the oculogyral illusion. 
Presented at the Annual Meetings of the Aerospace Medical Society, San Frnnciscc. 

Calif., May 5-8, 1069. *    * 

See Clark and Stewart (1963b, 9711). 

843. ?',nscla:T•., V. B. 
TV war.ic of the aensos. 
Noi« York!    B. P." Dutton 6 Co., Inc., 1969. 

Chapters 8 and 9 on Migration and Havinatlon, respectively, are of internst. 

844. GUEDr.Y, F.  E., Jr., 0. C. OITTHS, and J. ". NOITWJ. 
Asoessnent of nenicircular canal function:    I.    Meanuremcnts of aubjoctlve 

effects produced by triangular wavefoms of angular velocity. 
U. S. Naval Aerospace Medical Institute, Pennacola, Fla., WT-1073, USAARL 69-7, 

AP 695368, June 1969. 

A useful method for btudying the analogue of the veatibular apparatus aa an 
inertial guidance system. 

845. HOLUBAR, J. 
The sense of tine:    An elcctrophysioloaical study of its mechanisms in man.    1961. 
Trans, from the Czech by John S. Barlou.    Cambridge, Maas.;    Mass. Institute of 

Technology, 1969. 

This recently translated work roporta on the accuracy of timing behavior in nan 
and animals. A supplemental bibliography in appended. An important source for 
studies of navigation by veatibular cues.    (W.) 

846. MAYTJE, R. 
The analogy of the veatibular organs to an inertial guidance system. 
Oto-3hlno-Laryngology Excerpta Medica International  Congress Series No. 

206:407-415, 1969a. 

Tills excellent paper makes  the point that this analogy has not been discussed 
much in vestlbular phyalology.    It follows and should be added that the 
application of these findings to problems of diver navigation could have - • 
important Implications and applications.    (**") 

847. MAYTIK, R. 
The analogy of the vestlbular organs to an inertial guidance system. 
Presented at the World Congress of Oto-Rhino-Larynviology, Mexico City, August 

1969b. 

Essentially the sane as Mayne (1969a,  ''846), however an updated version of both 
will appear in Handbook of sensory physiolo.gy.    VI.    Veatibular ayetem. 
Berlin:    Springer-Verlag, In pross. 
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848.    OWNS. 0. G. and F, E. CUEDRY. JR. , 
AMOMMHC of ••mlelreular canal function«:    XI.    Individual dlfftrancaa In aub- 

Joeclvt annular dlaplaeanant producad  -y trlannular wavefsfM of angular 
dlaplacanant. 

U. 8. Amy Aoromadlcal Raaoarch Laboratory, Panaaeola, Pia., Rasort No. 1074, 
17 June 1969. 

Adaptation of thla Mthod ualn* tralna of atlmill could ba worthwhlla In otudylnn 
Information procanalnx vith vaatthular «tlnulatlnn rnlatlvn to navigation by "daad 
raekonlng" or "dlractlen annaa."   Individual dlffaroneaa could ba uaoful for 
purponaa of naloetlnn.    (RK) 

«40.   PAnrninrp, i,. D.. «nd J. II. WH, 
Dynamic char rtnrlntlca of roaponi« In a vantlhulomntor reflai>. 
j. &gaastoaiaii» 32(4) !485-495,1069. 

1970-1972 

«50. oouin, J. L.. M. iirrrrrnf, and M. C. ♦•ACLFOP. 
Communication of direction by th« honey heo. 
Sclenco 149r544-554.  1Q70. 

«51. HA8LBR, A. D., R. K. HORRALL, A. B. SASKO, and A. E. DIZON. 
Orlantatlon cuoa and tracking of migrating aalmonld flohen. 
Proc. rjatl. Acad.  Scl.  ISA 66(1)  13-14,  mn. 

«52.    JAfinC, R. 
Ein Ansatt zur moderren Clcmontarbaachrclbunf« dar nrlnntlcrunf>n!ian41ung.    (," 

attempt at a modern elerentnry daacrlptlon of orlontatlcn activities.) 
Z. Tlcrpsychol. 27-771-77«, 1970. 

«53.    JAIIDEr, R., Michael FABMTIüS, and Monl!:o FAB^ITICS. 
Dia Dedeutunn von Gliederung unc! Kantenrlchtung fur die vinuelle Fomuntcneheldung 

der V'enpe Dollchovespuln snxonlca am nugltdi.    (The «Ignlflcanee of dlnruptton 
and contour-direction for visual form discrimination near the nest entrance In 
the wasp [Dallchouespula saxonlca].) 

Z. Tieresychol. 27:n«l-«93, 1970. 

854. JANDER, •., and T. VOLK-HTIVPiai«. 
Das straudi-specif In ehe visuelle Perceptor-syntem der Stahheuschrecke (Carau^lus 

morosus).    (The shrub specific visual perceptor-syatem of the stick Insect 
[Carauslus morosus].) 

Z. Vergl. Physlol.  70:425-447, 1970. 

855. LEfiCIERE, T., J. MCANIFF, II. SOT3ICK, and J. VAN RYSTIN. 
Sound localisation and homing of scuba divers. 
KTS J. 4(2) r27-34,  1970. 

A useful model for future studies of vestibular orientation and navigation 
capabilities. 

856. LISSAMAN, P. B. S., and C. A. SKOLLnNBERCER. 
Formation fllglit of birds. 
Science 168:1003-1005, 1970. 

857. PARKER, D. E. 
Interactions between electrical and mechanical vestibular stimulation:    observations 

on rabbits and men. 
J. &!£. Psychol. 8A(1):96-104, 1970. 

Because msbhanlcal (physiologic) and electrical stimulation of the vestibular 
apparatus is possible, and because the response tends to be proportional to the 
stimulus, water adaptable (e.g., ELF) stimuli may be useful to human divers as a 
navigation aid.    (IK) 
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8)8.   PAK80N8, R. D. 
rinc.nUudo MttnuitM of tho oculosyr«! UliMlen during and following angular 

aeeolaratton«. 
I* M' ^ychol. M(2):230-238l 1970. 

Ttio accuracy ol tho human vostlbular ■yscon to raupend Co Cumlng •tlnull la good 
and tho ayatam alieuld bo atudiod aa a navtgatlon aid.    (T) 

359.  p^onnis, 8. n. 
Ponnlbla aff»eta of rata of global apln. 
Pagaape. »tot. Ski11a 30:503-509, 1970. 

If he la correct about dlfforantlnl raiiponaon to global apln, than porhapa auch 
mechanlaPM could aid In hunan geographic orientation and navigation.    ("K) 

860. nnunrrsoN, n. n. 
A aelf-contalned undervater awlumar guidance eyaten. 
In Proe. Ktrat V'eatarn Spa.ca Congreae. I. pp. J32-333. North Hollywood, Calif.: 
Weacem Pelrlodleala Co., 1970. "* 

Thla la a good article concerning a aelf-contained awlnmcr guldnnce ayaten uatng 
sound locallkatlon which could be modified to study the nMllty of the ventlhular 
ayaten to do almllar or redundant work, or to add another dlnenalon. Remote 
tronanloalon might also be attempted. (W) 

861. ROSS, U. E., D. J. DZCKZHfOH, and D. P. .TITPP. 
Geographical orientation undor water. 
Hum. Pacsorj 12(1):13-23, 1970. 

Although errors occur in eeographlcal orientation under water, it would be Inter- 
esting to repeat thin study with the purpose of studying wnvs to improve parforwea, 
e.g., training in time aatlmatlon, advice on pernonal vaertng tendencies, etc. (rK) 

862. SMITH, A. 
Hl£ aeaaons. Rhythms of life; Cycles ot_ change. 
London; Weldenfeld'and Nicholson, 1970. 

Chapter 4 on Migration is interesting. 

863. SOLITWY, S. M. 
Navigation in terrain-following flight. 
Hun. Factors 12(5) 425-433,  1970. 

864. WILLIAMS, T. C., and J. ". WILLIAMS, 
Radio trachlng of honing nnd feoc'.lng flights of a neotropical bat, 

Phvllostonus hastatus. 
Anln. Bdiay. loTfoZ 309,  1970. 

865. ADLE«?. H. E.     (Ed.) 
Orientation-    Sensory basts. 
Conference, Ve«; York Acndeny of Sclcncos-Amcrlcnn ''wieiir of Mntural History, 

!Jc" Yorh, Pebrunr/ 8-10.  1071.    Ann. N. Y. Acod.  Sei.  188, 1971. 

866. ANON. 
Bird navigation during distorted viator (contact lens). 
New Scientist and Science Jourmil, 29 July 1'171. 

Describes tan ability of birds to nav^nto even wV.sn vlnlon l« disrupted. 

867. IT.O',-, F. A. 
Sone orientntionnl influences of nonvlsu.il, terrestrial eloctronsgnctlc fields. 
In H. E. Adler (Ed.) Orientation:    Sensory baoin.    Ann. ^.Jf. Acad. Sei. lSr,t224-241, 

1971. 

101 



868. CORY, C. II. 
A comparison of the portaun nnd Nuvy mazu ctits. 
tlavnl Parsonncl «nd Training lUaa.treli laboratory, San Uicfto, Calif., Taeh. Hull. 

STD 71  11, June 1971. 

This teat, plus tests of gcoRrapMcnl orientation (flnrtt,  1071,  #762), nay he 
useful aeloctlon devleoa for divers.    ("K) 

869. DIZON, A. E,, R. ?'. IIOWIALL, an«! A.  D. IIAST.CT. 
IIM' liominR snlmon and L'.'.r. responses to liomestream vntcr. 
ProsoDtod at the Hew York Acadopy of Scloncea Conforonco on Orion(ntion:    Sensory 

Daala, Ilov; York City,  Fnhruary   3-10, 1971. 

870. D0CK8TADER, S. L. 
Cofliparlson of cupulometric and psycliophysical threaholda for perception of 

rotation and the oculogyral llluBlon. 
Perception & PsycltophyalcB 9(3A) ^O^-SOZ,  1971. 

Cho-'u  that the vcstlbular system (seniclrcular canals)  In very aennltlvc to 
turning.    This study has application for diving w.    (1)  o provocative teat of 
vcstlbular function which pressure could perturb;  (2)  to show that veatlbular 
sensitivity might be useful for navigation under unter.     (T.) 

871. FCOlSn-.j, n. E. 
The sensory basis of orientation in amphibians. 
In 11. C. Adler (Ed.) Orientation-    Sensory basis. 
Ann. ]Of. Acad. Sei.  188J?036, 1971. 

A good bibliography. 

872. GILSON, R. 1)., C. W.  STOCKWELL, and F. E. GUEDRY, JP. 
ilystagmus responses during triangular v/aveforrts of angular velocity about the 

V- and Z-axes. 
U. S. Naval Aerospace Medical Research Laboratory, Pensacola.,  Fla., Report Ho. 

1138, USAARL Serial No.   72-1, 22 July 1971. 

Shows the accuracy of vestibular apparatus to angular velocity stinuli. 

873. GUEDRY, F. E,, jn., C.  W.   STOCKWELL, and R. D. C1LS0N. 
Comparison of subjective responses to semicircular canal stlnulation produced by 

rotation about different axes. 
Acta Otolarynpol.  (Stockh)   72:101-106, 1971. 

Demonstrates the reliability of human responses to angular acceleration stimuli. 

87A.     GUEDPY, F.  E., JR.,  C.  W.   STOCKWELL,  J.  W. N0R»!AII,  and G.   O.  OUrKS. 
Use of triangular waveforns of angular velocity in the study of vestibular function. 
Acta Otolaryngol.   (Stockh)   71:A39-4A8, 1971. 

875. HODGSON, E. S., and R.  F.  MATIIEWSOn. 
Chemonenaory orientation in sharlw. 
Ann. N.Y. Acad.  Sei.  188:175-182,  1971. 

876. lOT^LAND, U.  C. 
The role of the seniclrcular canals in the angular orientation of fish. 
In 11. E. Adler (Ed.) Orientation- Sensor/ basis. 
Ann. a.Y. Acad. Sei. 188:202-216, 1971. 

877. JA"DER, R. 
Visual pattern recognition and directional orientation in insects. 
In H.  E. Adler (Ed.)    Orientation:    Sensory bafais. 
Ann. N.Y. Acad.  Sei.  188:5-11, 1971. 

102 



878. LEIINBn. P. N. and D. S. DENNIS. 
Pr«llnln«ry rM«areh on the ability of dueka to diaerlnlnata atneapharie praaaura 

ehangaa. 
Ann. N.Y. Aead. SJJJ.. 188J9«-109, 1971. 

Dueka raapondad to .4 pal of praaaura.   Ihia haa Implication« for laarning but 
parhapa alao for barotraumatie etltla madia.    (RK) 

879. PAYNE, R., and D. WF.BR. 
Orientation by maana of long-ranga aeouatle nlf.nallng In Baleen «halaa. 
In H. E. Adler (Ed.) Orientation:   Senaory bnnla. 
Ann. N.Y. ^end. Scl. 188:110-141, 1971. 

A good hlbllogrnphy. 

890.    SCHLICHTE, H, J., and K. SCHMIDT-KOmr. 
Zusn Halnflndevemogcn dor Brief tnube.    (The hone-recall abllltv of the carrier 

pigeon.    Tran», by Mrs. A. Woke, NMRI, 1971.4 • 
Nafurylasenachaften 58(6) •329-330. 1971. 

The article polnta out the Importance of vision In Mr«' navigation. 

881. SCH"I!rr-K0ENI0, K. 
Seanlon on "Photoreeeptora." 
In H. E. Adler (Ed.) Orientation:    Sensory Basin, 
^nn. NjY. Acad.  Scl. 188, 1971. 

882. SCHUSTEWAII, T. J., and "..  T. BA1XIKT. 
Aerial and undcn/ater visual acuity In die California aea lion (Zalophus 

Callfomlanua) as a function of luminance. 
In H. £, Adler (Ed.) Orientation:    Sensory basis. 
Ann« Sil« ÄSiä« ■§£!• 188:37-46, 1971. 

883. srimis, J. A. 
Echolocatlon In bats;    Signal processing of eclines for target rnnge. 
Science 171-925-92ß, 1971. 

884. Sr?TOIS, J. A., and J. A. VEnNON. 
Echolocatlon: Dlscrlninatlon of targets by the bat, Eptesleus fuscus. 
J. E^. Zool. .176(3) :315-328,  1971. 

885. SIMMONS, J. A., E. G. WETIR,  and J. M. PYLKA. 
Periodical cicada:    Sound production and hearing. 
Science. 171:212-213, 1971. 

886. SOUTHERN. W. E. 
Gull orientation by magnetic cuea: A hypothesis revisited. 
In H. E. Adler (Ed.)   Orientation:    Sensory basis. 
Ann» M- Acüä- M« 188:224-241, 1971. 

A good bibliography. 

887. STASKO, A. B. 
Revlw of field atudlea on fish orientation. 
In H. E. Adler (Ed.)   Orientation:    Senaory basis. 
Ann. N.Y. Acad. Scl. 188:12-29, 1971. 

A good bibliography. 

888. TAVOLGA, W. N. 
Acoustic orientation in the aea catfish, Caleichthya fella. 
In H. E. Adler (Ed.) Orientation;    Senaory basis. 
ARS« S*X« &aä' M« 188:80-97, 1971. 
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889. WARD. ft. R. 
vjjji llvln£ clock«. 
N«w York:    Alfred A. Knopf, 1971. 

An accurate inarcial guidance ayaten la only oa accurate aa the timer.    (MC)   Thla 
dlacuaaea varloua droera In organlama. 

890. ANON. 
(A queatlon and answer regardiitf vaatlbular ayetea In floundera.) 
Sea Secret't 16(1), 1972. 

The reaponae lo a queatlon reRardlnft the directional apaclflelty of the mlRradon of 
tho evo and optic nerve In floundera la of Intereac (p. 14). 

891. BLAKESLEE,  E. 
Sensitivity of pUeona to direction of movanmnt conaldered In relation to Inertlal 

guidance theoriba of animal nAvlgtatlon. 
Unpubllnhcd Ph.D. dlsaertatlon, Unlveralty of Indiana, Bloomlnaton,  1972. 

892. EMLEN.  S.  T. 
Birds.    Their migration la at leaat aa complex aa human navigation and probably no 

more mystcrioua. 
Pax.chol. Today 5(11)T52-56,  f.  94,  1972. 

Mentlona the Importance of celestial euea In navlaatlon but apreea that other 
cues (e.g., voatlbular) could be Important. 

893. CALLER, S.  R., K, SCHMIDT-KOENIC, C. J.  JACOBS, and R. E.  BELLEVILLE. 
Animal orientation and navigation. 
National Aeronautlea and Space Administration, Wash., D. C.    1972. 

In this long report (600 pp.) atudlea of virtually all forms of navigation and 
orientation of homing and migratory animals are discussed.    No reports deal 
specifically with man. 

894. WILTSCHKO, W., and R. W1LTSCHKO. 
Magnetic compass of European robins. 
Science 176:62-64. 1972. 

The magnetic compasa of Ej~gpear. robins does not use the polarity of the magnetic 
field for detecting the north dlroctlcn.    The birds derive their north direction 
from interpreting the incllnatlcn of the axial direction of the magnetic field lines 
In space,  and they take the direction on the magnetic north-south axis for "north" 
where field lines and gravity vector form the smaller angle.    (Author's abstract.) 

See also: 

References 139,  162,  345, 403, 488, 495,  550, 561, 585, 596. 613. 616. 618. 624. 649, 

651.  652.  662.  698,  701,  707,  708.  737,  745.  773,  946. 955. 961. 
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I CATECOW VX.    AUDITORY STUDIES WHICH HAVE RELEVANCE 
FOR UNDERSTANDING VBSTIBULAR FUNCTION UNDERWATER. 

ispP.JA'.? 

895. LESTER. J. C., and V. GOMEZ. 
ObMrvatieiM tuda In cha calaaon of Cha MM Eaat Rivar b dita aa to Cha affacta of 

«onpraaaad air upon tha human aar. 
A«h- P.tp.l. 27(1): 1-19, 1898. 

ENT axaninatlona wara parfomad In a calaaon with paraona pravlounlv axanlnad at 
nomal praaaura. Labyrinthine dlaturbaneoa ara nantloned (pp. 17-1S). 

190.0.-1909 

896. POLI. C. 
Reaultaci dall'aaama provcntlvo nal lavoratorl aetto praaalon«. 
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1910-1919     Nona. 

i920-1929 
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Am. Otol. Rhlnql. Laiyn&ol. 32:545-553, 1923. 

W.30-19.39 

898. MITOIELL, J. H. 
Straptocoecie damatoaaa of the eara. 
J.A.H.A. 108!361-366, 1930. 

899. THOMPSON, E., H. A. HOWE, and W. IIUGHRON. 
Middle ear praaaura and auditory acuity. 
An. J. Phyalol. 110:312-319, 1934. 

Incraaaed or decreased praaaura can impair ona'a functional ability to about the 
aame extant. 

900. BEIINKE, A. R. 
Medical problem relating to diving, underwater construction, and aubmarines. 
Pacific Scientific CpnÄess 6:85-89, 1939. 

The effects of praaaura change on air spaces (apacifieally, auditory tubes and 
alnus paasagea) ara discussed. 

901. LOVEUCE. W. R., and C. W. MAYO. 
Aero-otitia madia:    ita all aviation or prevention by the inhalation of helium 

end oxygen. 
Proceedings of the Staff Maatlnga of the Majo Clinic 14:91-96, 1939. 

902. HALL, J. F., JR. 
The use of helium-oxygen mlxturea in aviation for tha prevention of painful ear 

eymptoma. 
J. Avlat. Mid. 11:81-86, 1940. 

903. ALM0ÜR, R.- 
Tha "blocked ear" of the ceiaaon worker. 
Urynjtwcopa 52:75-81, 1942b. 
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904. BEHNKB, A. R. 
Inv«atl««tlona eoneanud with preblma of high «Itltudt flyln« and d««p diving; 

application of ctrtaln findings portoining to phyaleal fltnaaa to tho gonaral 
military aarvlca. 

DM MÄIJMMB Sur^aon 40:9-29, 1942b. 

A ravlew papar; of «era Importanca for auditory than vaatlbular problon.    (PX) 
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907. ANON. 
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*• Mv.« MSd- Bull.» S:13-14, 1943. 
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following a deacent of about 10 feet or more, "100 percent.. .will shew drum 
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Effect of barometric pressure ehangea on hearing. 
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Fed. Proc. Aajer. Soc. Exp.. Bipl. 8:23, 1949. 

915. HITSCHLER, W. J. 
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